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For steam, air, gas, oil, water or other fluid. 
Sizes %", ¥e”, V2", %”, 1”. Outlet pressures 
from 2 to 30 psi; 15 to 150 psi. Easily installed— 
no external control lines. 


Bulletin C-95 illustrates and describes new 
internal construction features which give higher 
capacity and close regulation. Write for your 
copy today. 
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Types 1440 and 1450 are but 
a small part of the complete 
Climax line—designed, engineer- 
ed and precision manufactured 
by BS&B to meet your most 
exacting requirements. Send 

for your free copy of the 
complete Climax catalog! 


improved Features of 
Types 1440 and 1450; 
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Weatherproof case of die-cast 
aluminum designed for universal 
mounting. 

Compact size — 8” x 8” x 4”, 
Door hinges to left or right, as 
desired. 

Straight line piping. 
Proportional bellows, calibrated, 
spring opposed. 
Micro-adjusted set-point, 
graduated. 

Molded diaphragms in power 
unit. 

Easy parts replacement or 
assembly. 

Feed orifice cleaner. 

Snap action available over 10% 
to 75% of tube range without 
additional parts. (Applies to 
Type 1440 only.) 

Pilot action reversible by moving 
@ single link, without tools. 
Elimination of superfluous link 
ages, resulting in easier adjust 
ability and greater sensitivity. 


Types 1440 and 1450 Have Been 
Developed and Thoroughly Field 
Tested for More Than Two Years! 
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An Editorial 





The Human Animal In The Machine Age* 


By the late EARNEST A. HOOTON 


Professor of Anthropology, Harvard University 


On May 3, 1954, Prof. E. A. Hooton, Professor of Anthropology, Harvard University, died. With his 
passing the world lost an outstanding scholar and one of the sharpest and most provocative critics of 
the “Machine Age’. In view of the current deluge of material emanating from the public relations depart- 
ments of industry and universities concerning the “coming”, the “impact”, the “sociological implications”, 
and the “era of leisure’, of the age of the automatic factory, it appears a fitting tribute to Prof. Hooton 
that we should recall again to the public mind and particularly the practitioners of modern instrumenta- 
tion, his fundamental, though admittedly caustic, comments on these matters. — The Editor. 


; man is a partially domesticated animal 
7 living in an artificial environment. This animal 
‘is probably unique in that he alters his environment 
' to suit himself; whereas other creatures are structur- 
‘ally and functionally modified by the natural environ- 
"ments in which they are forced to live. The human 
‘mimal's alteration of his environment is affected 
"mainly by the use of tools and by his control and 
manipulation of certain natural phenomena, but also 
m™ by the labor of his own kind and that of other ani- 
mals. Here, however, we are concerned with man’s 
‘telationship to the tools whereby he has created what 
| we call civilization. These tools are machines — 
) contrivances that perform work by the utilization of 
' mechanical principles or natural forces. 


There are certain marked differences between the 
working human animal and the machine that works 
'forhim. The human animal has evolved through an 
"immeasurably long period by biological processes, 
' involving the inheritance of characters and the selec- 
tion for survival of those physical, physiological, and 
other features that confer advantage upon their pos- 
) 8essors in the struggle for existence. A machine is 
"hot born and inherits nothing; it is deliberately con- 
‘tived by human intelligence. The inventor does in- 
a upon accumulated knowledge, so that the 
_ Machine benefits by cultural tradition, but it has no 


‘Mon as an animal exists merely to fulfill his life 
and to reproduce his kind, as far as Nature is 
seemed. He may contrive for himself other pur- 
0888, individual or social, or he may have them 
weed upon him, but these are no part of a natural, 
wiutionary design. The machine, however is in- 
miied to serve some definite purpose — to do work 
= sither in the nature of making something, or de- 
=eyng something, or “monkeying” with something. 
on ag marnal sincerely appreciates the permission of the Case 
. ed Prot ino. to reprint these excerpts from an address de- 


- Hooton on the occasion of the Case Diamond Jubilee 
Cleveland, Ohio, April 10, 1953. 


An animal, a product of evolution, retains in its 
body a number of vestigial and useless parts, which 
impede its activities and interfere with its well-being. 
A well known example in the human being is the 
vermiform appendix; ancther less generally recog- 
nized, is an overgrown and only partially used brain. 
The machine does not retain indefinitely superfluous 
and ill-working parts through the inertia of heredity. 
Its design is subject to constant revamping and in- 
telligent improvement in the interests of better per- 
formance. 


The human animal perpetuates itself by instinctive 
processes, irrespective of the desirability of its surviv- 
al and multiplication. Machines, fortunately, do not 
breed; they are reproduced only by the labor of hu- 
man hands or of other machines, guided and actu- 
ated by human intelligence or by human stupidity. 


The human animal is a sentient, conscious, and 
sometimes conscientious being, capable of self con- 
trol and self improvement in some few instances; but 
generally recalcitrant and resistant to improvement. 
The machine is invariably inanimate and inert. 


Machines, for my purposes, may be divided into at 
least four classes, each of which shows some corre- 
spondence to a category of human animals. The first 
class includes machines for the production of goods, 
and is paralleled by a class of human beings that is 
productive economically, socially, and mentally. The 
second class of machines is that designed for the de- 
struction of goods, or living beings, and of the useful 
features of the natural environment. To this corre- 

(Continued to Page 10) 





HOOTON BIOGRAPHY 


Prof. Hooton was born on November 20, 1887. He graduated from 
Lawrence College, Appleton, Wisconsin and received the M.S. and 
Ph.D. Degrees from the University of Wisconsin. He was a Rhodes 
Scholar from 1910 to 1913. Among his many publications are “Ancient 
Inhabitants of the Canary Islands”, “The Indians of the Pecos”, “Up 
From the Ape’, “Apes, Men and Morons”, “Twilight of Man”, “Man's 
Poor Relations”, and “Young Man, You’re Normal”. Prof. Hooton 
was a fellow of the Amer. Assoc. for the Adv. of Science, the Royal 
Anthropological Institute, the Amer. Acad. of Arts and Sci., and many 
other scientific and scholarly societies, including Phi Beta Kappa. 

Most of the physical anthropologists in the United States today 
studied under Prof. Hooton. He was widely known as a wit, skillful 
writer, poet, artist and golfing enthusiast. 











sponds a category of human beings who are destruc- 
tive rather than productive — aggressive, predatory, 
often anti-social and criminalistic. The third class of 
machines serves the purposes of communication, 
either by transportation of persons, goods, and lethal 
objects, or by the dissemination of information, misin- 
formation, propaganda, — mechanically reproduced, 
electronically reproduced, or transmitted in various 
ways. Obviously, this class of machines includes, 
on the one hand, vehicles of transportation by air, sea 
and land, and, on the other, such gadgets as the tele- 
graph, telephone, radio, television, etc. Machines of 
communication can be utilized for production or for 
destruction, according to the nature and purpose of 
the things and persons they carry or transmit. Hence 
they correspond to no single class of human animal, 
but are related to all classes. The nearest approach 
to a class of human animal that parallels the ma- 
chines of communication is one that includes ‘the 
journalist, the broadcaster, the actor, and the propa- 
gandist. Such persons may be constructive or de- 
structive, intelligent or stupid, but are usually vocal, 
verbalistic, mimetic — in short, principally transmis- 
sive. The fourth class of machines are the recording, 
reproducing, measuring, computing, and the diverse 
investigating contrivances. They bear a certain anal- 
ogy to well known classes of human animals who 
use them: scientists, scholars, historians, and the 
generally inquisitive and curious. 


The Effect of Machines Upon the Human Animal 


Machines affect the human animal biologically in 
his anatomy and his physiology; psychologically in 
temperament, reasoning processes, and general in- 
telligence; spiritually and ethically in standards of 
morality and of conduct; sociologically in various 
directions to be specified later. They also affect the 
human animal's chances of survival. 


The Effects of Communication Machines 


The machines of long range communication are, of 
course, the telegraph, telephone, radio, moving pic- 
tures, and television. The telegraph is partially su- 
perannuated, generally useful, and mostly innocuous. 
The telephone is more troublesome because it puts 
the subscriber at the mercy, day and night, of fools 
all over the civilized world. But it is extremely valu- 
able, and at worst a nuisance. 


Radio, moving pictures, and television are to some 
degree harmful in their impact upon the hearing and 
vision of the human animal, and probably more so 
in the indirect causation of bodily inactivity and re- 
sulting sluggishness of function in immobilized and 
inert viewers and auditors. The deteriorating effects 
are by far most serious in the case of the young. 
Passive but strained attention and sitting still are not 
good substitutes for the healthful exercise and play 
that the growing human animal needs. 


The psychological and general educational effects 
are quite frightening to contemplate. Much of the 
material to which children are exposed through these 
media is vicious and degrading when it is not merely 
silly. There can be little doubt that these machines 
of communication have arrested mental and moral 
growth, have promoted juvenile delinquency and 
even adult crime. But it is debatable whether even 
these effects are as serious as the awful illiteracy into 
which the growing generations have slipped, as a 


10 


result of the obsolescence of reading as a reep 1 
writing as a mental and manual exercise, and 
substitution therefore of the shoddy stuff put out 
commercial programs on radio and television, 


For the adult population the results are less calam). 
tous only in that mature human animals are less gus. 
ceptible to “learning” and more impervious to j 
either good or evil. Their personalities and champ 
ters are no longer malleable; their ideas are usually 
set and their brains ossified. But it is a great 
that a large share of the younger adult popu 
should have been poured into a mold that is the Tesult 
of the competitive programming activities of question. 
able sociological and political propagandists, men. 
dacious advertisers, sensational and morally ing 
sponsible writers, and avaricious, uneducated 
ducers — all presented by groups of entertainers who, 
as a class, can scarcely be regarded as admirable 
models of character, intelligence, or deportmen 
While it seems probable that these media of com. 
munication depress public intelligence by discourgg. 
ing independent thought on the part of the individual: 
while they disseminate falsehoods and give distorted 
impressions of persons and events; it must be remem. 
bered, nevertheless, that their effect may be exerted, 
for the most part, upon masses of individuals who ae 
in any event almost totally incapable of independent 
thought. In the absence of the questionable servic 
of radio, television, etc. most of these human animals 
would certainly remain steeped in ignorance, suscep 
tible to bias, prejudice, and general misunderstané 
ings of whatever information reached them by any 
other avenue. In other words, as in the case of most 
other classes of machine, the fault is not in the com | 
trivances, but in the human animals that make them 
and use them. 





We may summarize the effects of machines of long 
range communications upon populations by stating 
that, on the whole, the principal results of their usage 
have been to foment social antagonisms, class, ne 
tional, and racial prejudices; to instigate regional and 
international discords; to create mass fears and he 
treds. All of this tends to drown out and make it 
audible the few still small voices that are raised over 
these media, in the interests of knowledge, personal 
and group ethics, international peace and under 
standing, and other desirable manifestations of hit 
man language and representation. 


On the credit side of the ledger, and with reference 
to their contributions to human survival, it must be 
stated that in the disasters due to natural causes, sudi 
as floods, hurricanes, fires, earthquakes, the tele 
phone and the radio have been instrumental in sar 
ing many thousands of lives and in the preservation 
of an incalculable amount of property. Such utiliae 
tion may be cited to offset and to make negligible im 
becilities such as the dramatization of a supposed it 
vasion from Mars, and more recently, other false 1& 
ports of invasions or disasters emanating for mit 
chievous or irresponsible broadcasters. 


The Effects of Production Machines 


Production machines unquestionably relieve the 
human animal of a tremendous amount of exhausting 
muscular effort, but not without putting other stalls 
upon his organism. The machines perform an incak 
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greater amount of work than the manual la- 
porer can turn out in the same time, but very frequent- 
ly, if not usually, the scale of production is stepped 





up to such an extent that the fatigue of the operator 
ig nearly as severe as it would have been within the 
Calami. working day of the manual producer. Hours have 
©SS Sus been shortened in most cases, and perhaps 


i 


less expenditure of muscular effort is required, but 
nervous tensions are usually increased, constant vig- 
jlance and concentrated attention are generally re- 

It is impossible for the machine operator to 
fqll into the bodily rhythms that alleviate manual la- 
bor by permitting the individual to work without think- 
ing about what he is doing. When the attention of 
the tired mechanic is dulled and his mind wanders, 
accidents result. The tremendous power of machinery 
makes these industrial accidents far more serious and 
frequent than in the days of hand work. Many fac- 
tory tasks also involve the endless repetition of a 
limited range of skilled movements (in assembly 
lines, for example), which however, cannot become 
mechanical because of the danger of carelessness or 
inattention. The terrible monotony of such tasks, with 
their requirements of unremitting attention, is ner- 
yously exhausting, and may wear out the worker 
more rapidly than would heavier muscular exertion, 
with more freedom of movement, and less demand 
for concentration. 


TS) oleate y 


Perhaps the worst psychological effect of mechani- 
cal labor is that it deprives the operator of the feel- 
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rstand- ing that he has created something, that he is a crafts- 
oy any man. The pride and satisfaction of craftsmanship that 
of most | merges into artistic creation must have been, in the 
ne Con [ past, the greatest reward of the skilled tradesman. 
ethem ' Such rewards are now confined to a very limited 

number of occupations. Most machine operators 

never learn a trade or a craft, but merely how to per- 
of long form some segment of a task well enough to get them 
stating intoa union. Loss of the incentive to create and the 
"usage satisfaction in having turned out by one’s own skill a 
SS, Nd useful and beautiful product may well account for 
al ond much of the modern economic dissatisfaction of ma- 


md he chine workers. 


ake in- 

.d over There is also a. tendency for the person who oper- 
srsonal ates machines of great power and of enormous pro- 
under | duction capacity, to develop a resentment against 
of hu industry because of the feeling that his part in pro- 
duction is insufficiently compensated in comparison 
with the huge quantity of goods turned out. He hates 
erence «0 think that the machine does most of the work and 
ust be | ©M operate efficiently without personal contribu- 
s,such | ‘ion of thought and initiative, whereas it does insist 
e tele | Upon his attention. He resents the ease with which 
in sav he may be replaced by another “human cog”. 


utilis What are called the “standards of living” have 
ble im been raised enormously by the machine age in this 
sed ie country, but it is questionable whether there has been 
iso a commensurate rise in happiness and contentment 
r mit on the part of the human animals who operate ma- 
. That is why, in part, there is so much dis- 
| Satisfaction with the capitalistic system, but it would 
be unfair to blarie the chronic and inherent discon- 


tent of the human animal solely or even principally 
Upon the machine age. 





A mere anthropologist is hardly in a position to 
State Positively that machines have resulted in the 
either of employment or of unemployment. 









Ime 1954 


= 





Probably no valid generalization can be made. It 
is easy enough, however, to see that the increasing 
intricacy and efficiency of machines is likely to 
render the labor of all but a very few human animals 
superfluous for many tasks. Already business ma- 
chines can replace hundreds of clerical workers and 
perform their tasks more rapidly and more accu- 
rately. The handwriting on the wall is very legible, 
since it is clear enough that machine production in- 
creases much more rapidly than does the demand 
for human animal operators of the machines. 


There is no use of my discussing here the effects 
upon human animals of machines and apparatus 
deliberately invented for their destruction, such as 
the atomic bomb. The incidental benefits of radio- 
active isotopes in medical diagnosis and treatment 
can hardly weigh very heavily against the lethal 
results of the explosive and the deleterious effects of 
subsequent radiation upon the health and genetic 
capacities of the populations exposed. One can 
hardly take much credit as an incendiary for the 
few individuals who have been pleasantly warmed 
by the conflagration that has burned thousands to 
cinders. 


The Effect of Man on Machines 


Our discussion of the effects of machines upon the 
human animal has been, of necessity, cursory and 
incomplete. We must now consider the effect of the 
nature of man upon the machines he devises and 
uses. Clearly, machines are nothing more than pro- 
jections of human intelligence, purposes, desires, and 
ideals into mechanical or other power-operated con- 
trivances. Whatever the purpose for which they are 
made, machines are constantly being improved and 
made more efficient because human material knowl- 
edge and experience pyramids, and there is ap- 
parently no foreseeable limit to human mechanical 
ingenuity and engineering skill. Thus machines be- 
come better and better, or worse and worse, accord- 
ing to one’s evaluation of the services they perform 
or the functions they fulfill. They improve without 
subjection to any such obvious limitations as restrict 
man in his biological or animal functioning. After 
many decades of long distance running competition, 
there is virtually no prospect of developing an athlete 
who can run a mile in three minutes, short of breed- 
ing man for running, as race horses are bred. 


Man has a dual responsibility in inventing ma- 
chines; firstly in the purpose for which the machine is 
designed and made, secondly in the use to which it 
is put. There are many machines whose inventors 
have been motivated solely by the desire to perform 
work more cheaply and better, or to produce goods 
in greater abundance by the use of power tools. It is 
unnecessary to enumerate such production ma- 
chines, but it is clear enough that their designers and 
manufacturers and distributors are, in general, con- 
tributing to the welfare of society, even if their private 
motivation is that of personal gain, rather than that 
of public service. There are certain other classes of 
machines which may have been designed and di- 
verted or perverted to destructive utilization. These 
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are, notably, the airplane and the automobile. We 
can hardly blame the Wright brothers or any other 
air transit pioneers back to Daedalus for the recent 
predominant emphasis upon the development of air- 
planes primarily as engines of war and destruction. 
Nor can Henry Ford, with his plan of cheap motor 
transportation for all, be held responsible for tanks 
and other motor-driven war machines. The fault lies 
with militaristic governments and professional men 
of war, but back of them, is the nature of the human 
animal. Man has evolved and survived by struggles 
against his natural environment including all other 
competing animals, and especially his own kind. 
Warfare, throughout human history and prehistory, 
has been a means of eliminating weaker groups and 
perpetuating the stronger, whether that fact is agree- 
able to us or not. We must, if we are honest and in- 
formed, recognize the truth that no small proportion 
of individual human animals like war and promote 
war, and neither desire peace nor are capable of 
flourishing in times of peace, except in so far as they 
can. utilize the interval to foment and equip them- 
selves for future wars. These militarists are by no 
means confined to professional soldiers; they are 
just as likely to be power-greedy civilians. Unfortu- 
nately, we are inclined to regard as virtues national- 
ism, patriotism, and loyalty to the state, because they 
usually serve the individual's own biological, socio- 
logical, and economic interests. This group loyalty, 
which is inbred in the human animal, makes it very 
easy for the real war-mongers and power-grabbers 
to enlist as willing collaborators and innovators of 
lethal weapons, the engineers, inventors, and scien- 
tists, who left alone, might be the most harmless and 
peaceable creatures, never dreaming of turning their 
talents to the deliberate destruction of man. 


The scientific experimenters and inventors and pro- 
ducers of machines may be classified in four groups: 
the inquisitive, or pure scientific inventors are those 
who intelligently exaggerate natural primate curios- 
ity and the fondness for “monkeying” into experi- 
mental science, usually without envisaging any prac- 
tical application of the principles formulated and the 
discoveries made. Thus the achievements of nuclear 
physics were perhaps originally initiated by scien- 
tists interested in the nature of the atom rather than in 
atomic bombs or the development of atomic power 
for productive purposes. Such preoccupied scientists 
are likely to lack social foresight and to deny re- 
sponsibility for the applications of their findings. They 
are the scientific Pandoras and I doubt that society 
and history will absolve them from blame. The evil 
they have done will live after them (if anything is 
left alive). Of course, many of the discoveries of the 
purely inquisitive investigators turn out to be utiliz- 
able for social good rather than for evil. 


The acquisitive inventors are those who are trying 
to make a better mousetrap so that the world will 
beat a path to their door and buy their improved 
product. They are concerned primarily with the 
money they can make out of machines. 


The productive machine makers are those par- 
ticularly concerned with the development of ma- 
chines that they think will be useful and helpful to 
mankind: the destructive inventors with apparatus 
that will terminate human evolution. 
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Possibility of Improving the Human Utilization of Machines r 


The only possibility of improving the humana 
zation of machines lies in the improvement of m 
himself. Better human animals would refrain @ 
devising machines for destructive purposes @ 
would not pervert to evil uses machines that } 
great potentialities in both directions. 


It is a curious and tragic fact that society pam! 
in endless repetition, perennially, of the same uns 
cessful methods of correcting human behavior, 
steadfastly refusing to try or even to consider apply. 
ing to our own species, the only method w 
man has been able to improve his own do 
animals. I refer of course to breeding. The study of 
human heredity has been starved and neglected jj 
a half century when hundreds of millions of dolla 
and even billions have been lavished upon 
other conceivable scheme of trying to make man be 
have, either through improving his environment ¢ 
by trying to teach, train, and cajole him. Not only 
has civilization refused to explore the possibility g 
improving the species by biological methods, but the 
mere suggestion that man as an animal should ¢ 
could be improved with consequent bettering of hig 
behavior, calls down upon its propounders the wrath 
and vituperation of all the religionists, of the so-called 
social scientists, and of the other idealistic “dp 
gooders’’. The reason for this revulsion at the poss 
bility of an eugenic improvement of the human spe 
cies is largely the unwillingness of man to recognizg 
himself as an animal, and not something “a litle 
lower than the angels”. } 


Now we in fact know little, very little indeed, about 
human heredity, and comparatively little about the 
genetics of other animals and of plants. We certainly 
are in no position to promise an immediate solution 
of human difficulties by turning out better breeds df 
men who will be at once intelligent, healthy, socially 
minded, and peaceable. However, I am convinced 
that if the one-hundredth of the vast sums that have 
been poured into nuclear research and into the mant 
facture of atomic weapons during the past few dec 
ades had been expended upon the investigation d 
human genetics and human biology in general, we 
should not be far from the proposal of a scientilic 
and practical promising program for human salve 
tion through biology. It is perhaps too late to embark 
upon the few years of research that must precede 
any effective action in this direction. We have wasted 
our time and our substance in devising infinitely 
destructive machines, which we have recklessly pul 
into the hands of an animal that we know to be to 
stupid and too brutal to refrain from using them © 
exterminate himself. 


We can either sit here and wring our hands ové 
our foolhardiness, not ceasing our preaching 
teaching and coaxing and bribing and praying — 
futile in our awful plight — or we can start in, despé 
ately and belatedly, to study man as an animal, nd 
merely his misbehavior, and hope that we 
have a long enough respite from that animal's suicid 
al ferocity to enable us to replace him with a ; 
intelligent creature. % 
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By GLENN A. PETTIT* 


This paper deals with the de- 
of design and operation of a 
unique bubbler type specific gravity meas- 
uring ‘samamellrg The design is intended 
to eliminate inherent difficulties as velocity 
eflects, plugging and suppression chambers. 


ne business of extracting starches 

from natural food products pre- 
sents many processing problems, one of 
which is instrumentation. This paper 
is but one approach to the problem of 
measuring the specific gravity of starch 
slutions. Specific gravity measurement 
is used throughout the starch separa- 
tion process. This particular instru- 
ment and measuring system is applied 
to the final washing process before 


In comparison, we should note that 
/ there are a number of ways to measure 
specific gravity of liquids that should 
be considered; all have their merits. 
Speaking in generalities, a few systems 
will be mentioned here to briefly show 
what is available to select from: 

(1) Conventional, direct air bubbler 
system. This system is simple to 
install, has a low first cost, is 
very sensitive to velocity effects, 
and will easily plug up in some 
solutions. 


(2) Displacer Method. 

A. Torque Type. This system is 
entirely enclosed and can be 
purchased complete. Special 
apparatus is necessary to 
match split flows and may be 
sensitive to viscous drag. 
Chain Type. This system is 
effected by velocity changes. 
It presents a closed system 
and can be furnished in cor- 
rosion resistant materials 
with automatic temperature 
compensation. 

(8) Continuous Float Hydrometer. 

The spindle height is transmitted 

cally to a recorder. This is 
essentially an open system and 
can be made corrosion resistant. 

Again velocity effects must be 

compensated for and dirty fluids 

should be avoided. 


— 


"Instrument Engineer, Union Starch & Re- 
thing Company, Granite City, Illinois. 
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Specific Gravity Measurement 


(4) Radiation Absorption. This is a 
relatively new device that ap- 
pears to be able to do many 
things in the specific gravity 
measurement field. It is essen- 
tially a closed system with no 
velocity effects, can be tempera- 
ture compensated and easily cali- 
brated. At present there is only 
one supplier of this instrument 
in the field. 
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Pump 

Fig. 1. Schematic diagram of air purge 
system. 


Bubbler Type System 

The gravity device to be described in 
this paper is of the bubbler type. There 
are some important modifications that 
make it rather unique in regards to 
velocity effects, plugging, suppression 
and ease of maintenance. A water purge 
system is used to provide a differential 
in inches of water directly proportional 
to the specific gravity of the fluid. An 
air purge system is then used to detect 
the water differential and actuate a 
sensitive differential instrument. See 
Fig. 1. 

During the trial run of the unit, we 
found that the open end down pipes 
gave us very erratic readings, due to 
velocity effects, which varied with the 
liquor flow through the chamber. The 
down pipes were modified by welding 
the ends closed and reopened by drilling 
four % inch holes, ninety degrees apart 
and at right angles to the pipe. Both 


of Starches 


maintain the original calibration spac- 
ing. 

The measuring chamber shown was 
fabricated in our welding shop of Type 
316 stainless steel tubing; the main shell 
being six inches in diameter and the 
two water seal stands being two inch 
tubing with % inch down pipes. The 
water purge system runs a continuous 
stream of approximately four gallons 
per hour each. Being only enough to 
insure complete purging of liquor from 
the stand pipes, equal size orifices were 
used to insure nearly equal water flows. 
Differential air purge regulators must 
be used to insure equal constant air 
purge rates. These devices are a must 
with any type purge system feeding into 
a pressure measuring system. The con- 
stants used in this particular system 
are: instrument differential (bell type), 
2.5 inches; starch dip tube length, 25 
inches; starch gravity range, 1.0 to 1.1. 
It is important that the purge liquid be 
of a constant gravity; and water, which 
is ideally suitable through other liquids, 
could be used if dilution was a factor. 
Mathematics Involved in the Use 
Of the Air Bubbler 


The mathematics involved in the sys- 
tem are simple algebraic functions. See 
Fig. 2. 

Let X = Maximum Specific Gravity 
of Liquor; D = Differential; W = Spe- 
cific Gravity of Purge Liquid. 


haX 
Then D = Ra-—R:z, Ra = 
Ww 


hyX 
—ha, Ri = —hy 
Ww 


Therefore 
(huX) ) ( (hiX) ) 
one hu 7 Eee hit 
WwW Ww 


. -( 
(1) 


Y=hy—hy,, hg=h,+Y 
Therefore 


(Ac+¥Y ) 
D= X— (h,+-Y) 
Ww 


(hX) 
he a 
Ww 
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pipes were welded and identically drilled Multiplying 


the same distance from the ends to 
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A,X YX hiX 
D="— + —-hi-Y- + hi 
Ww Ww Ww 
YX 
D = —-Y, W = 1.00 (2) 
Ww 
D= YX-Y (3) 


If the minimum gravity measured is 
1.0, the formula is D = (YX —- Y) - 
(Ya1 — Y) the last expression being 
zero. 

If the minimum gravity measured is 
greater than 1.0, the formula is 

D = (¥Xn0.—Y) — (¥Xunu—Y) 
or D = YXmee— YXuin 
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Fig. 2. Diagram of pump used in air bub- 
bler system showing derivation of mathe- 
matics employed. 


With equal length air purge tubes in 
the water stands, suppression is needed 
to allow the differential instrument to 
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affinity of starch solutions for air. This 


installation should work much be 
the measuring chamber were i 
adjacent to the dilution tank and 


plied with a small pump. As liquor 

in the chamber is not critical, it is nou 
sible that the water stands could be 
mounted directly in a process tank ang 
eliminate said control loop transfer lag. 
Conclusion 


* 


In conclusion, the author believes that 
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Fig. 3 and 4. Photographs of the installed 
air bubbler system. 


have zero differential at the minimum 
gravity other than 1.0. This is con- 
veniently accomplished by raising the 
H air purge tube the suppression dis- 
tance. Obviously this will give a re- 
versed differential when the liquor is 
below the minimum gravity. The dif- 
ferential of this magnitude cannot dam- 
age the instrument when fitted with the 
proper internal stops and should prove 
thoroughly practical. 


Fig. 3 shows a photograph of the 
actual installation. Control wise, the 
measurement loop of our system is quite 
long. Being supplied from a product 
transfer pump, we have experienced a 
drift from actual gravities due to great 


PLAN NOW to attend the 
FIRST INTERNATIONAL INSTRUMENT CONGRESS and EXPOSITION 
Sept. 13 - 24 at Philadelphia 


though the system is not radically new, 
it uses some fundamental principles that 
are simple to maintain and free from 
complex disturbances that often are 
found in other types of gravity instru 
ments. 
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Abstract. eneral theory and advantages 
poetic flowmeters are discussed and 
sufficient information is included from 
the feasibility of this type flowmeter 
in particular application may be deter- 
The design criteria which must be 
considered when building and applying the 
are also discussed. Two sizes 
magnetic flowmeters were calibrated over 
pin range of flow rates and fluid tem- 
peratures, and the results of these tests are 
with the desired equations. Tests 
determine the effects of adverse approach 
po a have also been made and the re- 
suits of these tests are discussed. 


EER 


HE permanent magnet type mag- 

netic flowmeter is an extremely 
useful metering device. It is specifical- 
ly designed and especially suited to 
meter the flow of molten metals such 
as sodium, sodium-potassium, sodium- 
lead, lithium and many others. Liquid 
metals are being used in industry for 
die casting operations; chemical reac- 
tions, such as sodium in the manufac- 
ture of tetraethyl lead; and as heat 
transfer fluids in heat exchangers. In 
all of these operations, the measure- 
ment of flow can be an important con- 
tribution. Most present day flow sen- 
sors such as rotameters, pitotstatic 
tubes, and orifice types, have their 
detecting elements surrounding or ac- 
tually in the flowing fluid. Serious com- 
plications result when their use in li- 
quid metals is attempted. 


‘ Fouling caused by deposition of ox- 
ides, failure due to extreme tempera- 
tures or corrosiveness, and sometimes 
insulation destruction from high radia- 
tion flux levels are just a few of the 
complications arising in the metering 
of a liquid metal. 


The magnetic flowmeter consists only 
of a permanent magnet supported by 
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Magnetic Flowmeters 


Fig. 1. 


By W. CURTIS GRAY* and EUGENE R. ASTLEY*’ 





One Inch Magnetic Flowmeter in- 
cluding pipe section 


stainless steel posts (see Fig. 1), such 
that the pipe is centered between its 
pole faces. This magnet assembly me- 
chanically clamps about the outside of 
the system piping. In addition, two 
wires must be welded to diametrically 
opposite points on the outside of the 
system pipe. These serve to conduct 
the output flow signal to a conventional 
millivolt potentiometric recorder. This 
permits freedom in installing, remov- 
ing, and changing the location of the 
flowmeter at any time without cutting 
into the system piping. 


The flowmeter is recommended for 


use with liquid metals, where the fluid 
electrical conductivity is near to or pre- 
ferably better than the pipe material. 


In principle, the flowmeter described 


here is similar to the electromagnetic 
flowmeter; however, some important 
differences should be pointed out. The 
magnetic flowmeter produces a d-c 
signal proportional to flow which has 
sufficient magnitude that it may be 
indicated or recorded on standard com- 
mercial instruments without additional 
amplification, and the flow signal is 
zero when the flow rate is zero. The 
electromagnetic flowmeter requires a 
stabilized alternating current power to 
supply the magnetic field, amplification 
of the primary signal, and special in- 
strumentation to separate the no flow 
voltage produced by mutual induction 
from the signal produced by flow. The 
differences should not be considered as 
disadvantages of the electromagnetic 
flowmeter, since the application of the 
two instruments is not intended to 
overlap. The latter instrument finds 
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application for use with solutions hav- 
ing very high electrical resistivities, 
where polarization difficulties in the 
permanent magnet type are intolerable. 
With liquid metals where polarization 
is not a problem, the permanent mag- 
net type is by far the less expensive to 
manufacture and the more reliable in 


operation. 


The advantages of the magnetic 
flowmeter for liquid metal applications 
may be listed as follows: (1) it pro- 


duces an electrical signal which 


linear with flow and of sufficient mag- 
instruments 
may be used to indicate or record its 
output; (2) it introduces a negligible 
pressure drop in the system; (3) it 
may be removed or replaced without 
dismantling the system piping; (4) it 
has a high speed of response so that 
transients may be studied if desired; 
little 


nitude that commercial 


(5) approach conditions have 
effect on the flowmeter accuracy; (6) 


calculated output may be used in lieu 
of calibration for the normally required 
accuracies; (7) it will withstand the 
high temperatures normally encounter- 
ed in liquid metal loops; (8) it requires 
little maintenance, the only mainte- 











Fig. 2. Magnetic Flowmeter Sensing element 


nance now required consists of a peri- 


odic check on the magnet flux density; 


(9) it is capable of accurately covering 


extremely wide flow ranges. 


With this imposing list of advantages 


in mind, let us examine the mechanism 
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Fig. 3. Potential and Current density dis- 
tribution within a pipe while a magnetic 
field is impressed across it and the con- 
tained liquid is flowing. 








Fig. 4. HARTMAN’S CASE. Velocity dis- 
tribution between two fixed planes due to 
@ pressure gradient. (a) Without magnetic 
field; (b) with magnetic field. 


of the induced voltage in detail. Fur- 
ther on in the text the practical appli- 
cation of these principles will be dis- 
cussed with sufficient criteria for de- 
signing a practical flowmeter. 


Theory 


The principle of the magnetic flow- 
meter is based upon Faraday’s law of 
induced voltage. If a magnetic field is 
established across a region in which 
a medium is in motion, a potential is 
developed across the medium which is 
proportional to its velocity and the 
strength of the magnetic field (see 
Fig. 2). 

If the medium is a fluid moving 
through a magnetic field, there are 
several sources of non-uniformity in 
the induced potential gradient. These 
eause circulating currents whose /R 
drops’ are taken into account by the 
term pJ in the general Maxwell equa- 
tion for net potential gradient. 


—_> - 


a@e= 


— oe + 
ux B-— py (1) 
These circulating currents lie in planes 
of two orientations. Those illustrated 
in Fig. 3, in the planes ormal to the 
flow axis, are produced by radial varia- 
tion of velocity and by the shunting 
effect of the pipe wall (which amounts 
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to an outer thickness of fluid of differ- 
ent resistivity and at zero velocity). 
These would be the only circulating 
currents if the magnetic field were uni- 
form and unlimited in extent. In this 
case, the boundary conditions for solu- 
tion of Equation (1) are relatively 
simple (see Appendix A). Here, the 
potential difference across a pipe di- 
ameter normal to the field is equal to 


(2) 


Dr ‘D ca 
eee aa a ‘)= 
& 3 2 2 
K, H i d, 
where K; ,as derived in Appendix A, 


corrects the potential for the effect of 
these circulating currents and equals, 





(3) 
1 
P+ pf (D—da 
a ees, cena 
2Dd pw 2Dd 


The force exerted on these currents 
by the generating field is upstream at 
the pipe center, zero at the outer edges 
at either end of the voltage axis, and 
downstream at the edges nearest the 
magnet poles. If these forces were 
appreciable compared with inertial, 
frictional, and viscous forces, they 
would cause the velocity to depart 
from its normal distribution by slow- 
ing down the inner velocity and speed- 
ing up the velocities near the pipe wall 
in the plane of the magnetic field. In 
effect, they would tend to make a lami- 
nar profile look like a turbulent velocity 
profile. A qualitative analysis, for lami- 
nar flow (see Appendix B) shows that 
the back pressure per unit length due 
to these currents can be written in the 
form 

Fs = fig: Uma (4) 

To determine the magnitude of the 
back pressure necessary to actually 
cause a flow deformation, it is neces- 
sary to look at the magnitude of the 
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Fig. 5. Velocity—distribution between two 
planes moving with relative velocity 2V. 
(a) Without magnetic field; (b) with mag- 
netic field of strength B, perpendicular to 
the planes 
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ratio of this force to the force neces 
sary to overcome friction’. From Ap 
pendix B, this ratio is: 


Ps 


Py 


10°f 9 ,H'od (5) 





PUmas 


It is possible to set up an exper 
ment to find how large this ratio need 
be for a given flow to cause a depar 
ture from normal velocity distribution 
This might be facilitated by traversing 
with a strong and then a weak mag 
netic field across a pipe diameter lj 
means of an electromagnetic flowmett 
probe’ modified for use in a liquid metal 
system. At the same time, one W 
measure the pressure drop across the 
given pipe section with and without 
magnetic field impressed. For @ 
pole face geometry, one could deter 
mine the minimum product fig: for’ 
Ps/Pf necessary to help straighten the 
velocity distribution. In a transla 
of an article by Bo Lehnert on the 
ject of Behavior of an electrically com 
ductive fluid in a magnetic field, te 
sketches examples of the expected ¥ 
locity distribution pattern with 
without magnetic field for two ca 
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Fig. 10. Effect of iron interference on air 
gap flux density on an eight inch magnetic 
flowmeter. 


(see Figs. 4 and 5). This would indicate 
then, that an unsymmetrical velocity 
distribution caused perhaps by an el- 
how, will be straightened by the mag- 
netic field and perhaps make straight 
run piping requirements before the 
fowmeter unnecessary. This is true to 
a degree, and a plot of fig:, versus 
H'd 
— versus PJ/P; would then be help- 
pu ; 
ful in choosing proper piping require- 
ments immediately before a flowmeter 
element. This project was not under- 
taken because satisfactory perform- 
ance was obtained by allowing 10 pipe 
diameters of straight section upstream 
and 3 pipe diameters downstream from 
the flowmeter element. These short 
lengths caused no trouble in installa- 
tion problems. Some actual piping con- 
figurations tested will be discussed in 
a later section. 
Equation (2) described the effect of 
tirculating currents in only one plane 
of orientation. These currents, as 
mentioned, would be the only ones if 
the magnetic field were uniform and 
unlimited in extent. However, in a 
Practical flowmeter, the length of pipe 
throughout which a magnetic field can 
be maintained substantially uniform 
is limited by magnet design economics 
as well as by space and weight con- 
siderations. Because the flux density 
falls off at the end of the pole faces, 
there is a potential gradient induced in 
the end regions of fluid flow. This 
gradient causes circulating currents to 
in planes normal to the magnetic 
If the magnet po'e face is not 
*veral pipe diameters long, these cur- 
rents Teach in axially within the flow- 
od to its central plane. This causes 
— voltage to reduce to some 
on, Ks, of the value rigorously 
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given by Equation (2) for an infinitely 
long uniform magnetic field. 

For a practical flowmeter, the out- 
put potential may be expressed as: 


¢;(D/2, 1/2) — ¢:(D/2, — 11/2) = 
K,K,Hid 
(6) 


The field distribution is primarily a 
function of the ratio //d, pole face 
length (/) to pipe inside diameter (d). 
It also depends to some degree on the 
ratio a/d, air gap length to pipe di- 
ameter, as well as the ratio h/d, pole 
face height to pipe diameter, and any 
other dimensions causing fringing or 
leakage. Thus, while Equation (4) 
still applies rigorously, the complete 
boundry conditions are unwieldy for 
economic solution® to obtain theoretical 
values for K:. However, it should be 
noted that the two sets of currents, 
for whose potential drops K; and K, 
must correct, lie in planes normal to 
each other. As long as neither K, nor 
K, fall greatly below unity in value, it 
seems reasonable to assume them to be 
mutually independent. Another way of 
looking at this is to recognize that the 
variations of electric field due to vari- 
ations of velocity throughout the fluid 
cross-section produce no axial compo- 
nents of current. The end currents de- 
termining K, receive no contribution 
from velocity variations across the pipe 
section, even if velocity varies with 
angular position as well as with radius. 

If the velocity varies axially, axial 
components of potential gradient would 
affect end currents; but such a con- 
dition means axially varying flow pat- 
tern or insufficiently straightened flow 
pattern. The presence of conducting 
pipe walls may be expected to affect 
the end currents as these walls con- 
tribute conductivity to the fluid cur- 
rent path. When the path is through 
a large cross-section of fluid of rela- 
tively low resistivity, the conductivity 
contribution from the pipe wall must 
be small. Although pipe wall conduc- 
tivity is completely responsible for the 
departure of K, from unity, it has but 
a second order effect on K;, of signifi- 
cance only when K, falls well below 
unity. On this basis, then, since K; is 
accurately calculable, K:, can be de- 
termined for all geometrically similar 
flowmeters and the same general mag- 
net design by an experimental calibra- 
tion of one of them. However, at the 
time this factor was being investi- 
gated, there was no suitable primary 
standard available for a liquid metal 
flow measurement. Thus, it was neces- 
sary to consider an entirely different 
method of obtaining K., using theory 
as our only guide. 

The end shunt currents, directly re- 
sponsible for the factor K, also con- 
tribute a back pressure similar to P3J. 
Analysis yields a similar expression to 
Ps for this end shunt, back pressure 
Ps, neglecting pipe shunt current as a 
second order effect. 


Hud 





Ps = 1.13x10g: (7) 


p 


where g; is a dimensionless function of 
(1/D, a/D, h/D) but a different func- 
tion of geometry than g:. Because Ps 
is substantially independent of pipe 
shunt, it was considered possible to 
simulate the flowing fluid by a rotating 
toroid of metal, commonly called a 
homopolar generator. By measuring 
the increase in driving power, Aw, re- 
quired to maintain constant angular 
velocity with and without an applied 
magnetic field, a value for g: was ob- 
tained. One must maintain the same 
magnet structure and proportions in 
relation to the toroid cross-section as 
exists between magnet structure and 
pipe diameter for a given design of 
flowmeter. For use in the interpreta- 
tion of such an experiment, it is shown 
in Appendix B that, 


Aw 


9: = 8.5210" (8) 





Hd'u' 


With the 8 5/8 in. diameter brass 
torid of 7/8 in. cross-section revolving 
at 1500 rpm, it was necessary to in- 
crease the power to the driving motor 
by 100 watts when a field of 1600 
gauss was applied across the torid, 
in order to maintain 1500 rpm. From 


these data, gs = 1.12 x 10° and 
H*ud 
Ps = 1.8210°" ——— (9) 
p 


The value obtained for g, should still 
be in the right order of magnitude. 
The pressure Ps, as can be estimated 
from Equation (9) is not significant 
even at very high flow rates in large 
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Fig. 11. Effect of iron interference on air 
gap flux density on a one inch magnetic 
flowmeter. 
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Fig. 13. Effect of temperature on air gap flux density or a one inch magnetic flowmeter. 


diameter pipes. One should not expect 
any disturbing non-linear effects due 
to this end shunt current under ordin- 
ary flow conditions. 

It was recognized that the same ap- 
paratus should be useful in the deter- 
mination of K:. For this test, phosphor 
bronze brushes were made to contact 
diametrically opposite points on the 
toroid cross-section. These brushes 
were positioned at the center of the 
magnet pole faces, and connected to a 
potentiometer. The electromotive force, 
E;, that should occur across these 
brushes as the toroid revolves in an 
infinitely long uniform magnetic field 
is 

E, = 2.55710° HN (10) 

The observed values, as a function 
of //d, are the dashed curves plotted in 
Figs. 6, 7, and 8. Equation (10) is 
represented by the solid curves. The 
output in all cases was linear and the 
departure from theoretical was a con- 
stant percentage as a function of tor- 
oid speed. From these data, K:, the 
fractional departure from Equation 
(10), was plotted vs //d as curve (9). 
The error introduced by using a square 
instead of round cross-section was 
considered insignificant in the deter- 
mination of K;. The farther apart the 
pole faces are, the more gradual will 
be the flux density drop along the pipe 
beyond the pole face ends. For our 
data to be indicative of the shunting 
occurring in a practical design, the pole 
faces were squeezed as close as safe 
running tolerances allowed to the tor- 
oid on one side and the turntable on 
the other. The resulting air gap was 
2-3/16 inches, nearly double the value 
for any practical design. The asym- 
metricai location of the toroid section 
within this gap meant that the end 
droop of the field was different on 
either side of the toroid. The end 
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fringing for round pole faces is doubt- 
less different from that for square or 
other proportioned rectangular pole 
faces, just as the fringing effect is 
different for symmetrical as opposed 
tc asymmetrical spacing of the pipe. 
However, our numerical results proved 
to be accurate, at least for the rec- 
tangular pole faces which showed K 
close to unity. 


Magnet 

The magnetic flowmeter is only as 
good as its permanent magnet. For 
this reason, it is necessary to place 
stringent requirements upon the choice 
of magnet material. Much data’ has 
been taken on the effects of vibration 
and shock on magnet flux stability. 
Alnico V, primarily because of its high 
energy product, was the most insensi- 
tive to vibration and shock of all those 
tested. Further tests on Alnico V (Figs. 
10 and 11) show that one must be 
careful of nearby iron objects. Other 
data shows that the assembled flow- 
meters would take the high shock and 
vibration requirements demanded by 
military shipboard installations. From 
field experience it was found necessary, 
from an electrical demagnetizaton sta- 
bility standpoint, to run the magnets 
five per cent below saturation. The 
most troublesome demagnetizing effect 
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is caused by high magnet tem 
tures. From Figs. 12, 13, and 14 iti 
evident that thermal demagnetizatia 
becomes negligible when Proper he 
cycling is accomplished. The sy 
schedule for completely stabilini 
ffowmeters magnets is as follows: 

1. Magnetically s . ‘ 

2 Electically demagneties a 

a. Eat . gnetize to rough, 
ly 5 per cent below saturation. 

3. Subject the magnet to several 1 
g shocks. 

4. Heat magnet to 450 C and col 
room temperatures. This  operatiq 
should be done at least three times fp 
complete stabilization. 

There is one factor of uncertainty 
in connection with the magnetic fioy. 
meter and this concerns the long term 
stability of the magnet flux. The 
fects of temperature and normal é& 
magnetizing forces are well known ani 
predictable, and it is felt that with 
proper stabilization and handling, the 
flux should be stable over very long 
periods of time. Stabilization of a mag. 
net must include controlled application 
of all of the demagnetizing forces ap. 
ticipated in normal usage, and the 
magnitude of these forces must he at 
least equal to and should be in exces 
of those encountered in usage. One of 
the demagnetizing forces in the appl 
cation of magnetic flowmeters results 
from the circulating currents gene 
ated in the fluid, and this would k 
extremely difficult to duplicate by othe 
means. It may be expected, therefor, 
that until the flow has been inereasel 
to its maximum value with the magne 
temperature at its maximum valie, 
several times, the magnet flux will k 
effected. This indicates that the flow 
rate should be varied during the firs 
few hours of operation and the mag- 
net flux checked at the conclusion d 
this period. 

The flowmeters used for the calibre 
tion tests have been stabilized accor 
ing to the listed schedule; however, 
the operational check as such has ne 
been applied. All magnetic flowmetens 
which have been rechecked after oper 
ation have shown a flux drop of from 
one to four per cent. The period @ 
eperation of these flowmeters before 
rechecking has varied from 4a few 
weeks to approximately two years, and 
there was no correlation between the 
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Fig. 16, Calibration of a one inch magnetic 
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per cent loss and time in use. A corre- 
lation with flow rates and flowmeter 
sizes has not been attempted. 


The magnet flux has dropped con- 
siderably on a few flowmeters—the one 
inch flowmeter used for calibration 
tests dropped a total of approximately 
20 per cent in one year. However, in 
all cases, these flowmeters have been 
handled repeatedly. In other words, the 
flux drop is apparently more of a func- 
tion of the number of times the flow- 
meter is. installed and removed rather 
than time of operation. While deliber- 
ate efforts have been made without 
success to decrease the magnet flux by 
physical abuse, it is possible that this 
still could be the cause. Until proof of 
the causes for the loss of flux is ob- 
tained, it is felt that the magnet should 
be handled with extreme care and 
checked before each installation and, 
if possible, semi-annually while in use. 
The use of non-magnetic tools during 
installation is advisable. 


From field plots on a typical magnet 
gap, explored point by point, and the 
knowledge furnished by experimental 
Values of end shunt factor K, and com- 
puted pipe shunt factor K,, the de- 
pendance of output on flux density at 
any point diminishes rapidly as that 
point recedes from the central voltage 
axis, Negligible error then results from 
considering the effective flux density, 
for calculation purposes, to be that indi- 
tated by the quotient of flux linkages 
by area by turns of a rectangular sec- 
tion d normal to flow, 1/2 d parallel 
ag flow, and 1/2 d parallel to the 
ux. Longitudinal and transverse field 
Variations from the center were of op- 
2y Sign and small in magnitude 
> gl per cent to +3 1/2 per cent) 

the boundaries of such a coil; where 

d Variations of one sign as much as 
: per cent cause only a 10 per cent 

et on output. A coil constructed as 
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Fig. 17. Calibration of a two inch magnetic 
flowmeter. Three adjacent elbows each in 
a different plane immediately preceded the 
flowmeter for one set of the data. 


described above, should measure the 
effective flux density within +0.2 per 
cent, at room temperature. 

In most installations, it is impracti- 
cal to maintain the magnet at normal 
room temperatures. An increased mag- 
net temperature means a decreased 
effective fiux density. From Figs. 12, 
13, and 14, and other data’, it has been 
found sufficiently accurate to assume 
a linear drop in flux density with 
temperature, or 

Ht = Ho{1 + <(t—77)] (11) 

After magnet stabilization, a value 
for «< should be determined for each 
flowmeter element. A magnet tempera- 
ture of 150 F will cause a drop in flux 
density of a few per cent making the 
measurement of magnet temperature 
a necessity for good accuracy. Thus 
Equation (6) becomes, 


o;(D/2, 1/2) —¢s(D/2, —Il/2) = 
K,K, tid{1 + « (t — 77)] (12) 


Other Temperature Effects 

The potential expressed in Equation 
(12) has temperature dependent terms 
other than the fiux density. The pipe 
diameter as well as the resistivities of 
the fluid and wall are functions of 
temperature. Assuming the pipe di- 
ameter to be increasing with tempera- 
ture linearly, we have 


D = Do[{1 + y(t—77)] (13) 


d = do[1 + y(t—?7)] (14) 
Since the resitivities of the fluid and 
wall occur as a ratio only, the effect of 
temperature can be neglected provided 
that the respective resistivities at the 
normal fluid operating temperature are 
used, and that the excursions from this 
normal temperature are small. Com- 
bining Equations (13), (14), (12) 
and (3), and expressing the resulting 
equation in practical engineering units, 
we have for the magnetic flowmeter 
sensitivity, 





Q 1saili+7G-70) 
E DoHoke|itXt-77)} 


be? t de 26. dé) 
(15) 


This equation may be simplified by 
noting that for normal fluid operating 
temperatures (below 1000F), 


(1 + y(t — 77)] 


rr 


and 
I 


{1+ a(t—77)] 


= 1 — «(t — 77) 





and thus the final form for the mag- 
netic flowmeter sensitivity becomes, 


CO 68, . .»4 a. , 
E Dotlekal? MQ © | vab-79 


(16) 


Another source of temperature error 
lies in the junctions of the output 
leads to the system piping. If the leads 
are not identically the same material 
as the pipe, disturbing thermal 
E.M.F.’s are generated at these hot 
junctions. As a test case, potential 
leads were drawn from type 347 
stainless steel welding rod and inert 
are welded to a type 347 SS pipe. The 
temperature between the two joints 
was boosted artificially to an improb- 
ably high value of 20 C as measured 
by two individually calibrated thermo- 
couples connected to a precision poten- 
tiometer. Of the many samples tested, 
the thermal E.M.F.’s of several were 
as high as 25 microvolts, the rest being 
in the order of 5 microvolts or less. 
All flowmeter leads are now checked 
after welding for thermal outputs and 
discarded if greater than 5 microvolts. 


Pipe Wetting Requirements 


The basic equations as derived in 
Appendix A show that no contact re- 
sistance between the liquid and pipe 
can be tolerated. Total wetting is, 
therefore, essential for proper opera- 
tion of the magnetic flowmeter. Stain- 
less steel pipe is usually wetted by 
sodium in a matter of hours, provided 
the pipe is thoroughly degreased and 
the temperature is 500 F or above. 
With the exception of mercury, there 
is no tendency toward dewetting once 
the pipe has been wetted. Mercury 
tends to dewet when oxygen is pres- 
ent’. When using a mixture of com- 
mercial grade sodium and lead (10, 
90 by weight), some trouble has been 
experienced in the field with the flow- 
meter reading improperly after peri- 
ods of shut down. This may be caused 
by oxides precipitating out on the in- 
side wall causing erroneous readings. 
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Maintaining the flowmeter pipe sec- 
tion hotter than the rest of the system 
and mounting it vertically, seems to 
help in these cases. While the sodium 
used in the calibration tests was triple 
distilled, the oxygen concentration had 
increased to approximately 0.005 per 
cent due to the repeated alterations in 
the system. Experience has shown that 
for sodium and sodium-potassium al- 
loys, the oxygen concentration may ap- 
proach but not equal the saturation 
point without effecting the flowmeter 
accuracy. 


Indicating and Recording Equipment 


The output of the magnetic flow- 
meter is similar to that of a thermo- 
couple both in magnitude and in in- 
ternal impedance considerations. This 
permits any commercial instrument de- 
signed for use with thermocouples to 
be modified for use with the flowmeter. 
The differences are that the flowmeter 
has a linear scale, and nothing equival- 
ent to cold junction compensation is 
required. 

Potentiometer type instruments are 
preferred so that lead resistances will 
not have to be taken into account. 
When a millivolt meter is used, the 
lead resistance must be considered in 
the same manner as it would be for a 
thermocouple. 

In selecting the indicating or record- 
ing equipment, it should be kept in 
mind that the flowmeter can cover ex- 
tremely wide ranges and that its ac- 
curacy applies to the reading rather 
than to the full scale value. The better 
readibility of long-scale precision indi- 
cators and strip chart recorders is 
therefore usually desirable and, de- 
pending upon the application, dual 
range instruments may be warranted. 

The equations show that the output 
of the flowmeter is effected by two 
temperatures, the fluid temperature 
and the magnet temperature. Auto- 
matic compensation for these tempera- 
tures has not been attempted, since it 
is felt that better accuracy can be ob- 
tained by recording the output in milli- 
volts and calculating the flow rate by 
means of formula (15). It is realized 
that this technique is not desirable 
for a continuously operating plant and 
linear compensation for magnet tem- 
perature should not be difficult to 
achieve. By applying the expected tem- 
perature variations from the normal 
to the equations, it may be determined 
whether the errors are acceptable. If 
they are acceptable, the indicator or 
recorder may be marked directly in 
flow rate based on the normal tempera- 
tures. It should be pointed out that in 
any automatic compensating circuit, a 
variable of known function is removed 
at the expense of adding another 
source of error in the measuring sys- 
tem, and therefore, should not be used 
to obtain minor improvements in ac- 
curacy. 
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Description of Test Loop 

Fig. 15 shows a schematic piping 
diagram of the test loop used for the 
calibration tests. 

The air-operated on-off valves were 
hooked to a single control and their 
positions determined whether the so- 
dium was recirculated or was fed ‘nto 
the weigh tank. A direct current elec- 
tromagnetic pump was used to supply 
the desired flow rates. 

The wide range of temperatures 
used in calibration caused particular 
concern for system stresses due to tem- 
perature expansion. The usual tech- 
niques were used to support the sys- 
tem piping under such conditions; 
however, special precautions had to be 
taken to eliminate errors due to pipe 
and tank stresses from being reflected 
in the weight of sodium transferred 
in a calibration run. This was done in 
two ways. First, the weigh tank was 
isolated by universal joints from the 
rest of the system, and no other rigid 
connections were permitted to the tank. 
Second, a differential weighing was 
used to calculate the actual flow rate 
instead of an absolute weighing. This 
was accomplished by using two addi- 
tional arms on the platform scales and 
a photoelectric control circuit. The 
first arm was set to trip the photo- 
electric circuit when approximately 
800 pounds of sodium had been trans- 
ferred into the weight tank. This 
figure was chosen after a few trial 
runs indicated that the flow rate be- 
came steady when, 800 pounds of so- 
dium had been transferred to the weigh 
tank. The trip started an electric timer. 
The second arm was set to lag the first 
arm by 1000 pounds and this trip stop- 
ped the timer. The air operated valves 
were also reversed automatically at 
this time in order to prevent draining 
the storage tank inadvertently. The 
differential setting was determined by 
the use of 20 Class C 50 pound cali- 
brated weights. It is to be noted then 
that any zero shift caused by tempera- 
ture stresses or other reasons affected 
only the 800 lb. initial transfer and 
not the amount of flow being timed. 


Sources of Error in Calibration 

As already noted, the weight of so- 
dium was known within the accuracy 
of the calibrated weights and ability 
of setting the scales. It is felt that 
this was within one pound, giving a 
possible error of 0.1 per cent in the 
measurement of weight. Repeat checks 
on the timer showed an accuracy of 
better than 0.2 sec. which was within 
0.2 per cent on the high flow rates and 
is negligible on the low flow rates. 

The flowmeter output was read on 
a commercial strip chart recorder. 
With calibration, an accuracy of 0.2 
per cent of full scale can be expected 
from these instruments; and since this 
recorder had an adjustable range, the 
error was held to within 0.75 per cent 
on low flow rates and 0.3 per cent on 
high flow rates. It may be shown from 


the equations that special Precautions 
on fluid temperature measurement ay 
not required to eliminate this aS 4 
source of error in the calibration, An 
error of 20 F would cause less tha, 
0.2 per cent error in calibration, Th 
inside diameters of the test Pipe seg. 
tions were measured to an accuracy of 
0.001 in. with calipers reading ty 
0.0001 in. Combining the above figures, 
an accuracy of 1 per cent is expected 
from the test loop. 


Results Obtained From 
Calibration Tests 


Extensive calibration data has bem 
collected on a one inch magnetic fioy. 
meter covering a temperature 
from 300 to 700 F. and flow rates from 
approximately 7 to 35 gallons per 
minute. Fig. 16 shows typical dats 
taken at 600 F compared with the 
calculated output from Equation 15 of 
the text. 

Table I lists the results of one test 
each at 300, 450, 600, and 720 F with 
fairly good approach conditions and 
the results of other tests at 450 F with 
approach conditions as noted in the ta. 
ble. The tests listed are in chronologi- 
cal order. It is evident from the table 
that approach conditions have some éf- 
fect on the accuracy of the flowmeter. 
Results from all of the tests, including 
many that are not listed, showed that 
the effect ranged from negligible, » 
to, but seldom exceeding 2.5 per cent. 
This indicates, as would be expected 
from theory, that the effects of ap 
proach conditions are not as serious 
as for other types of primary elements. 
It was also found that when the mag- 
net pole faces were perpendicular to 
the plane of the elbow nearest the 
flowmeter, negligible errors in calibra 
tion were obtained. 

A two inch magnetic flowmeter was 
calibrated with normal approach con 
ditions at 450, 600, and 720 F over the 
flow range of from 10 to 85 gallons 
per minute and agreed with the cal- 
culated output within the accuracy d 
the test loop. Fig. 17 shows the tf 
sults of one of these tests as well as 
results of a test with three elbows ® 
different planes immediately preced: 
ing the flowmeter. While this test # 
dicates that no error is caused by these 
particular approach conditions, it ® 
felt that had more tests been made the 
results would be similar to those found 
in the one inch flowmeter tests. 


Summary 

In view of the above results, and 
from data taken but omitted in @ 
paper for the sake of brevity, t® 
felt that Equation (15) may be 
upon to give an accuracy within 1 pe 
cent of the actual flowrate for for 
meters of two inch and smaller si 
with t Silowing provisions: the fo 
meter is tarefully installed and 
cated at /least ten pipe diamele 
downstrea from the nearest 
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disturbance, the flux can be measured 
wo within 0.5 per cent using the pre- 
viously described flux coil, the pipe in- 
side and outside diameter is measured 
to the nearest 0.001 in., no gas is 
entrained in the liquid, complete wet- 
ting is assured, and that sufficient in- 
formation is known about the flow- 
meter magnet so that all of the cor- 
rections called for by Equation (15) 
may be applied. This accuracy does 
not include the indicating or recording 
instrument. Adequate flux measuring 
equipment is available commercially 
and should be used with a coil designed 
according to the criteria given in this 
paper. Equation (16) does not allow 
for pipe expansion which amounts to 
approximately 0.5 per cent at 600 F 
and was, therefore, not used in these 
tests. 

Larger size flowmeters are in use, 
namely four inch and eight inch; 
however, these have not been cali- 
brated against a standard. Indications 
are that these sizes are capable of 
giving equally reliable results. How- 
ever, from preliminary tests, approach 
conditions are apparently more serious 
on the larger sizes. Until these effects 
are better defined, it is recommended 
that the four inch and larger size flow- 
meters be located at least 20 diameters 
downstream from any disturbance 
more serious than a single elbow input. 
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APPENDIX A 


Consider an infinitely long conduct- 
ing pipe, (see Fig. 2), filled with a 
homogeneous and isotropic conducting 
fluid moving with a velocity U in the 
2 direction. A steady uniform magnetic 
field is impressed across the pipe at 
tight angles to the fluid flow and infinite 
in the axial direction. The magnetic per- 
meability 4 of the fluid and pipe is to 
be considered independent of the field 
intensity and equal to 1. The velocity 
distribution across the pipe is to be 
ee radially symmetric only. 
n the case of turbulent flow, the local 
=~ present in the fluid are assumed 

have negligible effect on the volt- 
age output. 

The effect of non-wetting of the pipe 
Wall on the voltage output will be con- 
i by assuming the presence of a 
un cylindrical shell, just inside the 
Pipe wall, of electrical resistivity p. 


and thickness At/2, 
@ a reference system X* fixed 
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within the moving fluid, which moves 
at constant velocity w relative to sys- 
tem X (pipe). The Lorentz transfor- 
mation of the field vectors into the 
moving system will then appear as: 


—>* a+ _ — ~ — 


E. = E. — uB, = E. since B, = B. = O 


—>* > > 


E, — E; + uB, 


—>* — 
E. —E, 
(1) 


—* = 


ds =J, 


>* — 


J, =d, 


~* = a+ 
J. =Je — ou 
(2) 


Since the fluid is a region of non- 
vanishing conductivity, there is no 
permanent distribution of space charge 
in the fluid, and Ohm’s law can be as- 
sumed to hold. There is a slight modi- 
fication of the current distribution due 
to the impressed magnetic field, but 
this Hall effect is extremely small and 
may be neglected. 

For the solution of the problem, we 
will assume a time stationary field and 
field independence upon the z coordi- 
nate. Thus the curl of the electric 

oa 
vector E is zero, and is necessarily de- 
rivable from a scalar potential ¢, or 


0¢ > 


— <-, 4s — 0 


— Og > 
ap aoe 
Ox Oy 


(3) 


Because there is no permanent charge, 
—* 


div. E = 0, or 








—>* —>* —* 

OE. OE, OE, 
si + =O (4) 

Ox * oy* Oz* 
Combining Equations (1), (3) and 


(4) one arrives at the following for 
the differential solution of the field 
equations. 











— > > 
OE: O(E, — uB.) 
+ = 0 
Oa Oy 
and thus 
Ou 
v'@ = B, (5) 

oy 


which expressed in polar coordinates 
becomes, 


5g, 19d 1 HH _ du By Sinw 


or* ror r*du* dr 


(6) 


The solutions of this equation will be 
obtained for three regions: the fluid, 
the cylindrical insulating shell and the 
wall. A fourier series type solution 
will be assumed to represent the po- 
tential distribution in all three regions. 
The boundary conditions are the usual 
continuity equations, 


1. Radial component of the current 
density (7) must be continuous at the 
boundaries of the fluid and cylinder, 
and cylinder and wall; 


-+ + Og 


pJ, = uB, Sin y (7) 


or 


2. Transition of the tangential com- 


= 
ponents of the electric vector E, (8) 
must be continuous through the bound- 
aries of the fluid and cylinder, and the 
cylinder and wall; 


> Og 
Ee = — 
ee 


(8) 


3. Current density entering the cy- 
lindrical shell must equal the current 
density leaving the cylindrical shell as- 
suming the loss of current in the shell 
due to periphereal circulating currents 
is negligible due to its high resistivity. 


» d—at ~»> d 
j.( ——}] = 4.{ — (9) 


4. The radial component of the elec- 
tric vector at the outside wall must 
vanish. 


— 
E,. = 0 (10) 
The potential distribution in the fluid 
will be chosen as equal to, 
¢:(r, y) = F(r) Sin y (11) 


This solution (10) must satisfy Equa- 
tion (16). 


d’F 1 


dr r adr r dr dr 











integrating Equation (11) twice with 
respect to 7, 


B. fT Cr 
F = — f urdr + —- 
r a) 2 


(13) 
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defining the mean velocity as d/2 


8 d/2 
a —= — § rudr (14) 
* ae 
and substituting (14) into (13), 
d B,iid Cd 
F(—) = oo (15) 
2 4r 4 
or in general 
(16) 


0,75 y-|B[urdrsS oF sony 


The solution of Equation (6) for the 

shell and wall regions follows the same 

general pattern except for the right 

hand member in each case being equal 

to zero. These solutions appear as: 
assuming 


d:(r, ¥) = S(r) Sin v (shell region) 


then 


(17) 


ld dtl (at 2 


-At 
dofep) Smphctr Ca) ar 
assuming 

¢: (r, ¥) = W(r) Sin y 


then 


(18) 


D- + 
o3(7, v) = W (—) [-— + —] Sin v 

2 D 4r 
Now applying the boundary condition 
Equations (7), (8), (9) and (10), one 
can eliminate the unknown constants 


C, C:, S(d—At) and W(D/2). 





2 
« 


The solution for the potential avail- 
able at the outside wall of the conduct- 
ing pipe can be shown to be, 


f2-2)-(2-2)-(5 
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+ da(d—at)* of 
2Dd ) 


The term 


Pe DP — & d’ 
~(—\—-:) 
Pu 2Dd (d — At)* 


represents the so-called non-wetting 
effect of the fluid on the wall. It is 
necessary that this film be monomole- 
cular in nature if its electrical resis- 
tivity is of the order of 10° ohm cms 
or greater, in order that this remain 
numerically small. It can be seen then, 
that from a practical standpoint, the 
output will act as if the wall is either 
wet or not wet, with no degree of wet- 
ting available. In the case of the com- 








pletely wet wall, At = 0. Equation 
(19) reduces to: 
(2,2) Dw). Bud-1o” 
g 2 2 - $33 2) D%d* A(p? d*) 
20d 'R, od 
(20) 


where the potential is in volts when B 
is expressed in gauss, and d in centi- 
meters and uw in centimeters/sec. Ex- 
pressing the mean velocity in terms 
of the volume flow rate and changing 
units we have, 


2Frp+a pr i — © 
— + — (———_) 
2D pu 2D 


gallons per minute per millivolt. 


Q 316 
E B 


where D and d = inches 

pr & pw = microhm cms. 

A more complete derivation may be 
found in reference 9. 


APPENDIX B 


Back Pressure Due to Circulating 
Currents 


For laminar flow, the velocity at any 
point in uw cylindrical tube can be ex- 
pressed as: 


(1) 
= Una —(—)' | 
—> 
the field strength E then will equal, 
(2) 


— 


"ye | 
a = HU mal 2 — (—)’ -—C 
a J 


Bid 


= & Pe 
Pe bs ) i Ki; ( 
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evaluating the constant C at r = 
suming an insulated wall, 


= 1 , 
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(3) 


then the back pressure due to the » 
tion of the field will be 





(4) 
Fs 1 } 
Ps — eee Te des — ~(} 
ldzxd, 3 a 
or atr=a (5) 
PJ = —H'aU mez 


Now in our case, we have a condueting 
wall which should certainly influeng 
the back pressure effect due to th 
circulating currents. Other effects ay 
present due to magnet/pipe geometry 
and certainly the effect of velocity dis 
tribution. Adding these new parameter 
to Ps, it becomes, 


Ps = figiH*o Umes (6) 


where f; is a function of K; and velo. 

ty distribution and g, is a function o 

magnet/pipe geometry 

End Shunt Back Pressure 
Solving for g: from Equation (7) 

of the text, we have, 


pPs x 10° 
‘:° CS COCO (1) 
1.13 H’ud 


Now the 
terms of this 


power input expressed in 
back pressure is, 
rd* 
Aw —— uP; (8) 
4 


and now substituting (8) into (7) ¥ 
cbtain for parameter gs, 
(9) 
8.5 pAwyzK 10° 
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Definition of Symbols 


@ = Electric potential in abvolts. 
¢s, 62,91 — Electric potential in the wal 
region, shell region, and fluid. 


1 . . . 
p = — = Electrical resistivity of the 
Cg 
medium. 
p. = Electrical resistivity of shell ® 


gion in ohms cms. 
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= filectrical resistivity of the wall 
jn ohms cms. 

_ = Electrical resistivity of the fluid 
jn ohms cms. 

J = Electric current density. 

B= Magnetic field intensity in webers/ 
mt* 

Hl = Magnetic flux density in air gap 
in webers/mt’ 

Hl, = Magnetic flux density in air gap 
when magnet is at temp. t 

Hl, = Magnetic flux density in air gap 
when magnet is at 77° F. 

u = Fluid velocity in cms/sec. 


i = Mean volumetric velocity in cms/ 
sec. 

D = Outside diameter of pipe in cms. 

d = Inside diameter of pipe in cms. 

l= Pole face length in inches. 

h = Pole face height in inches. 

a =— Air gap length in inches. 

« = Alnico V flux density temperature 
gradient in °F. 

» = Coefficient of expansion of pipe 
in/°F. 

w = Power in watts to slow toroid. 


i} 


E, = Theoretical homopolar generator 


output in millivolts. 

K, = End shunt factor - dimensionless. 

K; = Pipe wall shunt, factor - dimen- 
sionless. 

6 = Specific gravity of fluid - dimen- 
sionless. 

f: = Dimensionless function of K,; and 
velocity distribution. 

g: = Dimensionless function of mag- 
net geometry. 

g: = Dimensionless function of mag- 
net geometry. 

PJ = Eddy current back pressure in 
psi/ft. 

P; = End shunt current back pressure 
in psi/ ft. 


P} = Friction pressure drop in psi/ft. 


t= Temperature of 1 medium in °F. 
Q = Volume flow rate in gallons/min. 
E = Flowmeter output in millivolts. 


a 


adjusted accordingly. 
items 6, 7, and 8, and 3% 


TABLE I 


One inch Magnetic Flowmeter Sensitivity in gallons per minute per millivolt. The calcu- 
lated sensitivity was determined by using Equation (15) in the text. 


Conditions 


Flowmeter 30 in. downstream from a 2 in. to 1 in. 


Flowmeter adjacent to single elbow input 
Flowmeter 30 in. downstream from single elbow 
Flowmeter adjacent to two elbows in same plane 
Flowmeter 30 in. downstream from two elbows in 


Flowmeter adjacent to three elbows, each in a dif- 


Flowmeter 30 in. downstream from three elbows 
Flowmeter adjacent to the three elbows. Magnet 


pole faces perpendicular to plane of third elbow 


Fluid Q/E Q/E 
Item Temp. Calc. Data 
1 3038 3.380 3.28 
2 446 3.34 3.35 
8 598 3.40 3.39 Pipe reducer 
4 722 346 3.44 
BY 450 3.47 3.47 
“6 450 3.53 3.53 
*7 455 3.53 3.66 
*8 454 3.53 3.53 
same plane 
*9 452 3.52 £3.60 
ferent plane 
*10 450 3.52 3.52 
*11 450 3.53 3.55 
*12 450 3.59 3.61 
elbows 
13 448 3.59 3.60 Same as 12 
14 448 3.59 3.62 Same as 10 
15 455 3.60 3.66 Same as 9 


The magnet flux was not 


Flowmeter 45 in. downstream from the three 


checked between items 5 and 12, and a check after 


run 12 showed that the flux had dropped approximately 5% in this period. 
It is felt that approach conditions should not affect the calibration when the 
flowmeter is 30 in. downstream from the obstruction and these items have been 


to item 12. 
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Abstract. This paper briefly reviews the 
history of and need for steam turbine super- 
visory instruments, describes the design and 
operation of instruments manufactured by the 
authors’ company and discusses interpretation 
of records obtained and action indicated. 


VER since the steam turbine was 
KE first put into practical use about 
fifty years ago, there has been steady 
progress in increasing the pressures and 
temperatures of the initial steam, and 
in larger ratings and internal improve- 
ments to obtain higher efficiency. Also, 
in more recent years there has been a 
trend towards centralized control of 
power stations to reduce operating per- 
sonnel requirements. 

All of these factors, coupled with the 
present extensive use of the re-super- 
heating cycle, have created a need for 
supervisory instruments that will indi- 
cate and record the magnitude of vari- 
ous physical characteristics or changes 
in them that can be used as a basis for 
making operating decisions. 

Some of the more important items to 
watch and measure as an indication of 
conditions inside the turbine are: 

1. Rate of temperature change on in- 
ner surfaces. 

2. Differential expansion movements 
inside the turbine. 

3. Speed and valve opening. 

. Eccentricity of the shaft. 

. Vibration. 

. Bearing temperatures. 

. Steam pressure and temperatures. 
8. Oil pressures and temperatures. 
Many of these characteristics can be 

measured by instruments commercially 
available and will not be discussed in 
this paper. There are, however, some 
which require special instruments and 
these are covered in this paper. 


Aaa oOo 


Instrument Design 


The first development work on tur- 
bine supervisory instruments was done 
nearly twenty years ago and an ASME 
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Steam Turbine 


Supervisory Instruments 


By E. P. USES*’ AND R. L. JACKSON** 


paper in 1936* discusses some of the 
original applications and instruments. 

Development work has continued and 
so much progress has been made in the 
reliability and sensitivity of the instru- 
ments that presently they are regarded 
as almost essential. One or more are 
being furnished as accessory items on 
more than 80 per cent of the production 
of the authors’ company. 

Four different instruments are cur- 
rently being manufactured. 


Shell and Differential 
Expansion Recorder 


All turbines are anchored to the foun- 
dation at one point and have a sliding 
or flexible support at all other points to 
allow free expansion. The shell expan- 
sion instrument measures and records 
movemerts at points away from the 
anchor to show excessive friction and 
binding that could cause misalignment. 

Turbine rotors are small in mass com- 
pared with the casings in which they 
are enclosed and follow steam tempera- 
ture much more rapidly than the cas- 
ings do. This results in differential ex- 
pansion between the rotors and casings 
and can cause rubbing if the limits are 
exceeded. There are many different 
conditions that can occur. The differ- 
ential expansion instrument measures 
and records the clearance at a conveni- 
ent point. It is calibrated in terms of 
clearance at the most critical point. 

The shell and differential expansion 
recording equipment consists of a power 
unit, an inkless d-c recorder, two alarms, 
a shell detector,.and a differential detec- 
tor. Included in the power unit is a 
time switch which alternately connects 
the shell and differential detectors to 
the measuring circuit. 

Both shell and differential measure- 
ments are accomplished by making use 
of impedance variations due to move- 
ments of an armature between two 
coils. Fig. 1 illustrates a typical differ- 
ential detector assembly which consists 
of two sets of coils mounted on the tur- 
bine casing and a variable element or 
armature which is usually a special ring 
on the turbine shaft. Any movement of 
this armature toward the pole faces of 
coil A will increase its impedance while 
at the same time decrease that of coil 
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B. A curve illustrating variations ip 
coil impedances with respect to arm 
ture displacement is shown in Fig. 2. 

By including the pair of coils ina 


bridge circuit as in Fig. 3, accurate 
measurements of axial motion can k 
made. A movement of the armature 
toward A will cause impedance change 
in both coils A and B, with the result 
that the current through circuit A wil 
decrease but increase through B. Th 
currents are ihen rectified and charge 
condensers CA and CB with unequl 
voltages of opposite polarities, the diffe 
ence of which will appear as voltage 
across the recorder terminals. This, 
the voltage across CA and CB (voltage 
V) is proportional to the difference of 
impedances of coils A and B, which it 
turn, is proportional to an axial dt 
placement of the armature. If the arm 
ture should be located centrally betwee 
the pole faces of the coils, then voltage 
appearing across CA and CB Will ® 
equal and their difference will be ze. 
The voltage to the recorder will also® 
zero, causing the instrument to indicat 
mid-scale; since it is of the type whid 
has a mechanical zero center. Heit 
any changes in the circuit from @ 
anced position will cause the record 
pen to record not only the amount @ 
unbalance appearing at the primary é@ 
tectors, but also the direction in whiet 
the unbalance is taking place. 
Measurements for shell expansion # 
made in a similar manner except 
the shell detector is of a different @ 
struction (Fig. 4). The unit consist™ 
two coils between which is mounted 
movable armature linked to a push 
through a variable ratio lever. AB) 








ISA Jo 


















of | 
ent 


lev: 
tw 


coils 
diffe 
to tl 
deve 


Jun, 


ns in 


g. 2. 
; ina 
curate 
an be 


A will 


charge 
nequal 


tage V 


voltage 
nce of 














oO 
OrSPLACEMENT 


Fig. 2. Variations in coil impedances with 
‘gespect to armature displacement. 


axial movement of the turbine shell will 
displace the armature through the lever 
system thus changing the detector im- 
pedance. be 
The instrument sensitivity has been 
designed such that the maximum motion 
of the armature both for shell and differ- 
ential detectors is 500 mils. However, 
py changing the mechanical ratio on the 
lever arm, shell expansions as high as 
two inches can be measured accurately. 
Two methods of warning station op- 
erators as to when turbine clearances 
are at an absolute minimum have been 
designed into the equipment. The first 
consists of marking the extreme ends 
of the recorder scale with red bands 
which indicate danger zones for turbine 
operation. The red bands terminate at 
the exact point where contact between 
the rotating and stationary parts of the 
turbine will occur, such that a recorder 
indicating at the edge of one of the red 
bands will warn the operator that any 
additional expansion will produce an 
internal rub. Additional operating in- 
formation is supplied by including a 
green mark on the scale denoting cold 
clearances available in the turbine prior 
to initial operation. Thus, upon turbine 
quick starts, the operator not only 
knows the exact clearances available be- 
tween stationary and rotating parts at 
any instant, but also the direction in 
Which the expansion is taking place. 
A second method of warning is 
achieved by the use of an electronic 
alarm initiator which will sound the 
customer’s alarm system before a rub 
develops. The unit consists of an elec- 
tronic oscillator controlled by a vane 
moving between two sensing coils. 
Since danger bands.are located at each 
extreme of the recorder scale, two alarm 
initiators are required, one protecting 
tach side of the green mark. The alarm 
Vane is attached to the moving element 
of the d-c recorder and can excite either 
initiator circuit since the vane can pass 
through either set of sensing coils which 
are assembled to pointers that are ad- 
justable over the entire range of the 
recorder scale. The principles of opera- 
tion of the alarm will be explained with 
gang to Fig. 5. It will be assumed 
the operating conditions are such 
that the vane is not between the sensing 
coils and the recorder is indicating 
ee A 60-cycle voltage is applied 
ates Plate of the oscillator tube which 
Ops a rectified plate current suffi- 
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Fig. 3. Pair of coils in a bridge circuit. 


cient to energize relay RY-1 thus clos- 
ing its normally open contacts. 

This will permit current to flow 
through relay RY-2 energizing its cir- 
cuit. If the vane should now pass be- 
tween a set of sensing coils, the impe- 
dance of the coils will decrease, in effect 
grounding the common end of Ll and 
L2. As a result, a voltage is induced 
in L1 of a proper phase relationship to 
the plate voltage to cause oscillation. 
secause of the drop in plate current due 
to oscillation, relay RY-1 will drop out 
shorting out the coil of RY-2, thereby 
causing it to drop out energizing the 
customer’s alarm system. Any tube 
failure in the alarm circuit or any 
power failure in the complete system 
(which does not remove power from 
the alarm circuit) will also energize the 
alarm. 

With the recorder indicating shell, 
the above explanation will hold true 
when the vane is outside the coils. How- 
ever, as the vane passes through the 
coils, relay RY-1 will drop out closing 
loop ABC. Relay RY-2, on the other 
hand, will not drop out since it will 
continue to be energized through circuit 
ABD. Thus during the period when 
shell is being recorded, the customer’s 
alarm at no time will be energized. 

Fig. 6 shows the calibrating and test- 
ing circuits included in the power unit 
to attain proper sensitivity and to facili- 
tate maintenance. Sensitivity resistors 
R-1 and R-2 have been factory adjusted 
to give optimum results. Field calibra- 
tions duplicating factory values can be 
quickly made simply by adjusting the 
sensitivity resistors until the recorder 
indicates predetermined value. The de- 
tector insulation check consists of ap- 
plying a 160-volt d-c voltage to the de- 
tector isolated from ground. Conse- 
quently, any failure in the detector to 
ground will cause a current to flow 
through the recorder, producing a pen 
deflection away from center scale. De- 
tector resistance checks are accom- 
plished by applying a d-c voltage to the 
detector coils, then checking the re- 
corded result against a predetermined 
value. 


Vibration Recorder 

A vibration recorder is desirable to 
give a continuous record of the vibra- 
tion on each of the bearing pedestals to 
show any changes which may occur, 
and allow decisions to be made before 
serious damage results. 

The vibration amplitude recording 
system measures and provides a periodic 
record in mils of transverse vibrations. 
The apparatus consists of one to eight 
detector units, a d-c recording instru- 
ment, an alarm, and a power unit. In- 





Fig. 4. Shell detector. 


cluded in the circuit is a motor driven 
switch which scans the vibration de- 
tectors continuously and inserts each 
selected voltage into the amplifier cir- 
cuit. 

Measurements of turbine bearing 
vibrations are accomplished by mount- 
ing a detector either vertically or hori- 
zontally on each main bearing pedestal 
of the turbine and generator. The volt- 
age generated by each pick-up is fed into 
an amplifier whose output energizes a 
recording instrument in proportion to 
the vibration being measured. 

The primary detector is a velocity 
type pick-up, see Fig. 7. The unit es- 
sentially consists of a coil seismically 
mounted through a spring suspension 
system which permits the coil to remain 
relatively stationary in space through 
a wide frequency range. The assembly 
is then suspended in a radial magnetic 
field developed by an alnico magnet and 
magnetic steel bracket. Since the mag- 
net assembly is mounted rigidly to the 
bearing pedestal, it will follow the vibra- 
tions thereby causing the flux lines in 
the air gap to cut the stationary coil 
turns at a rate proportional to the vibra- 
tion velocity. As a result, the voltage 
output of the detector coils will be pro- 
portional to the rate of cutting of flux 
lines or the velocity of the vibrations. 

Since a seismically mounted system 
of this type has inherent resonant fre- 
quencies, provisions for damping must 
be included to prevent the suspended 
mass from vibrating in space. Because 
of the high temperature specifications, 
fluid damping was not selected; since 
marked viscosity changes occur at the 
higher temperature levels. Electrical 
damping, on the other hand, was found 
to be quite satisfactory for this appli- 
cation. This necessitated winding an ad- 
ditional coil onto the pick-up coil then 
short circuiting the turns. In this man- 
ner, a damping force is developed by 
the reaction of a current flowing through 
the shorted coil and the flux lines in 
the armature air gap. 

The detector voltage, which is pro- 
portional to the vibration velocity, is 
fed into an amplifier circuit (Fig. 8). 
Coupling transformer T-2 provides a 
voltage gain, then the signal is applied 
to one-half V-5 for further amplification. 
The first stage of amplification is fol- 
lowed by an RC integrating network 
which produces a voltage independent of 
frequency or turbine rpm, but propor- 
tional to the amplitude of vibration 
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For vibration amplitudes of less than 
two mils, the resulting integrated volt- 
age is further amplified by the second 
half of tube V-5 and the final two stages 
of V-7. The signal is then rectified and 
used to energize the d-c recorder. 


Because of the low vibration levels in- 
herent in turbine designs of today, it 
was found desirable to use a two-slope 
distribution curve in which the slope 
from zero to two mils is approximately 
six times that between two and 10 mils. 
Presented on a recorder chart, zero to 
two mils is an expanded scale, occupy- 
ing approximately 60 per cent of the 
chart width while the other 40 per cent 
is represented by the two to 10 mil com- 
pressed scale. Thus, minute as well as 
abnormally high vibrations can be read 
on one scale. Two-slope distribution is 
accomplished by incorporating a limiter 
tube V-2 into the circuit. With signal 
voltages proportional to peak-to-peak 
vibration displacements of two mils or 
more, tube V-6 will conduct, clipping the 
negative peaks of the detector signal. 
The exact point of conduction is de- 
termined by adjusting the biasing re- 
sistor R-1 while the amount of conduc- 
tion is determined by the slope resistor 
R-2 through a feedback circuit. As the 
vibration amplitude increases about two 
mils, a voltage is fed back to the grid 
of one-half V-6 driving the bias voltage 
more negative. As a result, the plate 
voltage will increase more positively re- 
flecting this change on the limiter plate, 
thus determining the degree of conduc- 
tion or slope. By adjustment of R-1 
and R-2, the proper feedback sensitivity 
can be determined in order to give a 
six to one ratio two-slope distribution. 


The calibration circuit included in the 
amplifier consists of a Type VR-105 tube 
which develops a constant amplitude 
ealibrating signal. Resistors R-3 and 
R-4 have been factory adjusted to pro- 
vide known input voltages into the am- 
plifier in order to facilitate field calibra- 
tions for proper two-slope distribution. 
Provisions for checking detector coil re- 
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sistance and 60-cycle hum pick-up have 
also been included into the circuit. 


Speed and Camshaft Position Recorder 


A speed recorder is very useful dur- 
ing starting conditions and is very de- 
sirable to record the speed following a 
load tripout or overspeed during other 
abnormal conditions, but is not of much 
value while the turbine generator is 
synchronized. The equipment is so de- 
signed that when the circuit breaker is 
closed, the instrument gives a record of 
the camshaft position which represents 
valve opening. 

Fig. 9 illustrates the basic functional 
circuit for measuring turbine speed and 
camshaft position. Measurement of 
speed is accomplished by full-wave rec- 
tification of the turbine tachometer- 
generator-output voltage, which is di- 
rectly proportional to -speed. The rec- 
tified output from the bridge circuit is 
then fed to a d-c recording instrument 
which indicates speed linearly from 0 to 
4200 rpm. 

Since, on many installations, remote 
indicators are operated from the same 
tachometer generator (which has some 
voltage regulation), it is very important 
that the total load resistance be held 
constant to insure that the instruments 
indicate correctly at all times. To ac- 
complish this, resistor R-1 becomes a 
dummy load on the tachometer genera- 
tor when the instrument is measuring 
camshaft position. Thus, a constant load 








DISABLING Cr. 


at all times; and its calibration is ng 
affected. 

Camshaft position measurements ar 
made through the use of a potentiometer 
whose rotating tap is coupled to the 
camshaft. Since a constant voltage is 
supplied to the potentiometer through 
a voltage stabilizer, the output voltage 
from the moving tap is directly po 
portional to camshaft rotation. Any 
output voltage is rectified through the 
full-wave bridge and indicated in terms 
of per cent of camshaft rotation on th 
recorder. Because each turbine hasa 
small angular over-travel on its cam 
shaft, erroneous results could be tw 
corded since an initial camshaft rote 
tion may not necessarily produce an it 
crease in the inlet valve opening. 1 
overcome this, a shorting strip is iD 
serted at the zero end of the rheostat 
such that no voltage is developed du 
ing any portion of the camshaft over 
travel. As a result, the instant the 
inlet valve cracks open, a voltage i 
developed at the rheostat tap which i 
recorded, thus providing an indication 
of actual percentage of valve opening 

Automatic switching from speed 
cam is initiated by a set of contacts @ 
the generator circuit breaker. As the 
breaker is open during turbine starting 
periods, the instrument will recor 
speed since relay RY-1 is not energized 
However, after the generator is brought 
to synchronism and the main breaket 
is closed, relay RY-1 is energized, trait 
ferring the circuit measurement from 
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Fig. 7. Vibration detector. 


Manual switching is provided for by 
ing the customer’s breaker contacts 
allowing the operator to make measure- 
ments of speed or cam at any time. 

In order to facilitate calibration and 
maintenance in the field, circuits have 
been incorporated into the power unit 
to check cam calibration, speed, stabil- 
jzer output voltage, cam detector re- 
sistance, and cam detector hi-pot. Each 
measurement is essentially achieved by 
supplying a constant voltage to the 
parameter being checked and then ob- 
serving recorded results against prede- 
termined values. Faults, either internal 
or external to the circuit, will appear as 
deviations from the predetermined 
yalues, thus, permitting quick isolation 
and repair of failures. 


Eccentricity Recorder 

Under certain conditions, turbine 
rotors may bow and cause vibration. 
This bowing may result from rubs be- 
tween rotating and stationary equip- 
ment or from uneven rapid tempera- 
ture changes, etc. The eccentricity re- 
corder is sensitive enough to detect such 
conditions before they are evident from 
other sources. It also will detect such 
other conditions as loose thrust runners, 
ete. 
The eccentricity recording equipment 
will measure and record the amount of 





eccentricity present at a given position 
on the turbine shaft from turning gear 
speed to synchronous speed. A com- 
plete recording system consists of an 
eccentricity detector, a power unit, an 
alarm, and a d-c recording instrument. 

Basically, the measurement of eccen- 
tricity depends upon variation in the 
detector coil inductance caused by 
changes in air gap due to movements 
of the turbine shaft. The detector con- 
sists of two coils assembled to a lami- 
nated iron core having its pole faces 
machined to fit the contour of the tur- 
bine shaft or any ring shrunk onto the 
shaft. Normally, the detector is an- 
chored to the turbine shell and is ad- 
justed for approximately a one-sixteenth 
inch air gap between the ring and the 
core pole faces. Any radial displace- 
ment of the shaft with respect to the 
pole faces will change the length of 
air gap and produce a corresponding 
change in detector impedance. Thus, 
in one revolution of an eccentric shaft, 
the coil impedance will be increased 
during one-half of the cycle and de- 
creased during the next. This impe- 
dance variation amplitude modulates a 
480-cycle current which is applied con- 
tinuously to the detector coils. The 
amplitude of modulation will be pro- 
portional to the amount of eccentricity. 

Fig. 10 is a functional diagram which 
illustrates the principles of measuring 
shaft eccentricity. A 480-cycle voltage, 
which will hereafter be referred to as 
a carrier, is developed by a phase shift- 
ing oscillator circuit which uses a vari- 
able mu tube V-3. The signal is ampli- 
fied through tubes V-4 and V-5, then 
applied to the series resonant circuit 
consisting of condenser C-1l1 and the 
detector coil. The value of C-1l1 is 
chosen such that the resonant circuit 
operates on the linear portion of its 


resonant curve. Consequently accurate 
air gap settings between the detector 
and the turbine shaft are not necessary, 
thus permitting initial gap settings to 
vary from 0.020 to 0.125-inch without 
introducing any appreciable error. In 
addition, shaft shifts. due to bearing 
climb or oi} film will not be recorded, 
only shaft eccentricity. 

Feedback circuits to V-3 and V-4 are 
used to stabilize the carrier output 
voltage thus minimizing voltage changes 
due to variations in detector impedance 
at shaft frequency. With a rotating ec- 
centric shaft presented to the detector, 
a modulated current is developed in the 


coils, the modulation frequency being 
equal to the shaft speed. This modu- 
lated current then produces a voltage 


at the secondary of T-2 and is rectified 
by V-7. Under normal operating con- 
ditions, the transfer relay contacts will 
be closed such that the carrier signal 
must pass through the filter circuit. As 
a result, the 480-cycle carrier will be 
filtered out, leaving only the modula- 
tion frequency which is further ampli- 
fied by one-half V-8 and V-9. The signal 
is then rectified through a full-wave 
bridge whose output is used to energize 
a recorder calibrated to indicate eccen- 
tricities as high as 15 mils. 

For measurements of eccentricity at 
turning gear speeds (one to two cycles 
per minute), the transfer relay is ener- 
gized which bypasses the low-pass filter, 
thus retaining the carrier together with 
the modulated frequency. The carrier 
signal is then applied to a limiter tube 
whose bias and gain are adjusted such 
that each chart division on the recorder 
represents three mils of eccentricity. 
Since the output of the limiter stage is 
a 960-cycle carrier with a one to two 
cycle-per-minute modulation, the re- 
corder pen will follow the envelope of 
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Abstract: Two continuous sample handling 
systems for plant operation are described in 
detail. Both systems provide atmospheric pres- 
sure vapor phase samples from high pressure 
liquid phase process streams. In one system, 
three process streams are analyzed sequentially 
for one component on one instrument, while in 
the other system, one process stream is analyzed 
continuously for one component variable each 
on three instruments. 

Methods for control of pressure, flow rate and 
temperature of test sample are presented, and 
errors caused by vapor pressure differences in 
stream components are discussed. Provisions for 
checking analyzer sensitivity and overcoming 
instrument zero drift in terms of reference mix- 
tures are outlined. Safety precautions for oper- 
ation in hazardous areas are described. 


I: the installation of each continuous 
plant analyzer, unique problems are 
encountered in supplying a test sample 
continuously suitable for the instrument 
and consistently representative of the 
process stream being analyzed. Factors 
requiring particular attention for vapor 
phase analysis include pressure, tem- 
perature, flow rate, relative vapor pres- 
sures of mixture components, and check- 
ing of analyzer sensitivity and drift. 
All installations must be made accord- 
ing to established safety codes for the 
area of operation. It is the purpose of 
this paper to describe two specific sys- 
tems with which satisfactory perform- 
ance of continuous plant analyzers may 
be achieved and to discuss practical 
means by which some of the attendant 
problems were overcome. 


One sampling system, system No. 1 
shown in Fig. 1, was designed to fur- 
nish gaseous test samples to one in- 
frared analyzer from three process 
liquid streams and a liquid reference 
mixture, 15 minutes each, per hour. The 
three streams represented parallel pro- 
cess operations and each stream con- 
tained the same three hydrocarbons in 
varying concentrations. Density for the 
three components ranged from 0.6 to 
0.63 gms/ml and their boiling points 
ranged from 14 to 80°F. It was the pur- 
pose of the analyzer to measure one 
component only in the range of 0 to 20 
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ONE ANALYZER ON THREE STREAMS 















































a 4] -- - - - - -- -------- 7} 














VENT |r 
HO AC 
t ANALYZER 
REF. + 
SAMPLE|| [-1- 
ae BUBBLER 


M, Me 




















enenam an en an an eenan ewe wees weed 


l 
| 
| 
! 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
1 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
u 


Fig. 1. One infrared analyzer operating to sample three process streams. 


Legend for Figure 1 


P —Liquid stream pressure—150 psig. 
P,—Vapor sample pressure—7 psig. 
P’,—Reference sample pressure—10-15 psig. 
P,—Test sample pressure——1/2 psig. 


PV—Steam heated pressure reducer and 
vaporizer. 


PR—Pressure reducer. 

F—Flowrators on flushing line—200 mls/m'n 
f—Flowrator on test sample—10-15 mls/min. 
M,—Safety manometer—3 mm Hg. 


M,—Liquid Safety-closes V,—stops flow to 
analyzer. 


M,—Safety valve—100 psig. 


mol per cent. Because of the boiling 
point difference between the lightest and 
heaviest component in this stream, pre- 
cautions were exercised to prevent frac- 
tionation during conversion of liquid 
phase products to vapor phase test sam- 
ples. A laboratory-analyzed portion of 
one of the plant streams was found sat- 
isfactory for use as a reference test 
sample in this system. 

The other sampling system, system 
No. 2 shown in Fig. 2, was arranged to 


v V,, Vy V,—Normally closed solenoid 

valves—operated by Ii-hr. cycletimer 

open 15 minutes each per hour. 

V.—Normally open solenoid valve-closed 
only by liquid entering mercury contact 
switch Me. 

Syn—Point for manual 
thetic mixture. 

Analyzer—Nondispersion infrared gas ana- 
lyzer. 

Reference sample — Laboratory Analyzed 
Il quid from Stream 3; propane cyl- 
inder equipped with sight glass and 
saftey pop valve. 

Dotted line—Indicates special analyzer room 
—not in main control house. 


” 


injection of syn- 


furnish test samples to three separate 
analyzers from one process stream—apr 
infrared, an ultraviolet and a totai 
hydrocarbon analyzer. In addition, one 
analyzer was equipped for automatic 
15-minute test periods on a reference 
sample once every three hours. Five dif- 
ferent hydrocarbons and one non-hydro- 
carbon were contained in the process 
stream being monitored by the three 
analyzers. Densities of the several com- 
ponents in this stream ranged from 0.6 
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to 0.9 gms/ml and their boiling points 
ranged from —10 to +93°F. Two of the 
analyzers were selected for measure- 
ment of individual hydrocarbons. Be- 
cause of the extremely wide range of 
densities and boiling points covered by 
the components of this mixture, unusual 
care was required to maintain stream 
composition during conversion of the 
liquid phase stream to a vapor phase 
test sample. Use of a portion of this 
stream as a reference sample was un- 
satisfactory because of stratification on 
storage and because of fractionation at 
low vaporization rates. A special mix- 
ture of two of the hydrocarbon com- 
ponents only was employed as a refer- 
ence sample for the infrared analyzer. 


Pressure, Temperature and Flow Rate 
Must Be Controlled 


For the two sample systems described 
in this paper, vapor phase samples were 
analyzed continuously at atmospheric 
pressure. Samples were withdrawn from 
the liquid process streams at a pressure 
of 150 psig. Steam-heated, pressure- 
reducing valves were placed in close 
proximity to point of withdrawal in 
order to minimize liquid holdup. These 
steam-heated valves functioned as liquid 
sample vaporizers and as pressure re- 
ducing valves. In System No. 1, samples 
at the reduced pressure of 6-7 psig were 
passed through 150 feet of steam traced 
copper tubing to the analyzer room and 
continuously vented through flow rate 
indicators. At a vapor sample flow rate 
of about 200 ml/min., in these lines, a 
maximum of 5 minutes was required for 
fresh sample from the process to reach 
the analyzer. Portions of the flushing 
streams and a reference sample were 
caused to pass sequentially to an infra- 
red analyzer by means of solenoid valves 
and a cycletimer. 

In System No. 2 liquid sample was 
circulated 300 feet from a process pump 
discharge to within a few feet of the 
analyzer room and returned to the pump 
suction. Liquid sample from the circu- 
lating stream at 150 psig was passed 
through a steam-heated pressure re- 
ducer and vaporizer valve with a pres- 
sure reduction to 7 psig. To maintain 
liquid phase composition in the vapor 
plase sample, two additional pressure 
reducing valves were required in the 
streams to the three analyzers. Partially 
flattened copper tubing also aided in 
furnishing well-mixed, low-time-lag 
vapor phase sample to the instruments. 
Final flow control of test sample to 
the three analyzers was accomplished 
through use of individual stainless steel 
needle valves and low capacity flow rate 
indicators. 

Temperature control of the samples 
through the infrared analyzers was ac- 
complished by means of a coiled tube 
inside of the analyzer thermostated 
cases. 


Vapor Pressure Differences in Stream 
Components May Cause Errors 
In Sampling 


Because of the relatively fast and con- 
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Fig. 2. One process stream being sampled by an infrared analyzer, an ultraviolet analyzer, 
and a total hydrocarbon analyzer. 
Legend for Fig. 2 
Pr —Pump discharge on liquid stream—150 T—Partially flattened 1/4-inch cu, tube, 
psig. . ; —o 
P,—Pump suction on liquid stream—50 ” ee oar —_ injection of sym. 
pela. etic mixture. 
P,—Vapor sample pressure—7 psig. A—Nondispersion infrared gas analyzer for 


P’s—Reference sample pressure—10-15 psig. 

P;—Vapor sample pressure—2 psig. 

P.—Test sample pressure——1/2 psig. 

PV—Steam heated pressure reducer and 
vaporizer. 

PR—Pressure reducer. 

F—Flowrator on test sample—10 mls/min. 

M,—Safety manometer—3 mm Hg. 

M,—NSafety valve—100 psig. 

Vv, V.—Normal closed solenoid valves — 
operated by 3-hr. cycletimer—V, open 
15 min. every 3 hours. 


tinuous flushing rate of the sample from 
the process streams, no particular diffi- 
culty was experienced with fractiona- 
tion in the three-stream analyzer sys- 
tem. It was found satisfactory to employ 
one of these streams as the reference 
sample. The reference sample was an- 
alyzed in the laboratory prior to use for 
this purpose. A separate line of %-inch 
pipe was employed for filling the refer- 
ence sample drum with liquid from the 
process stream. By maintaining the an- 
alyzer room temperature above 70°F. 
sufficient pressure was exerted by the 
stream components in System No. 1 to 
furnish reference sample to the ana- 
lyzer. Reference sample was withdrawn 
from the liquid phase through a dip pipe 
to the bottom of a storage drum. After 
use of about 80 per cent of each refer- 
ence sample the remainder was dis- 
carded to avoid compositional changes 
resulting from vaporization within the 
drum. 


Because of the wide density (0.6 to 0.9 
gms/ml) and boiling point (—10 to 
+93°F.) range on the. stream being 
handled by System No. 2, considerable 
difficulty was experienced in maintain- 
ing liquid phase composition in the 
vapor phase sample. This was especially 
true in attempting to employ a labora- 


Component A. 
B—Uliraviolet spectrophotometer gas am 
lyzer for Component B. 


C—Total hydrocarbon Thermal Conductivity 
analyzer for Components A + By 


C+ D + E 
Reference sample—Synthetic mixture of A and 
D. 


Dotted line—Indicates special analyzer room 
—adjacent to main control room, 


tory-analyzed stream sample as a refer- 
ence for checking zero drift automati- 
cally on the infrared analyzer. The five 
hydrocarbon components were consider- 
ably lighter in liquid phase density but 
higher in boiling points than the non 
hydrocarbon component. As a result of 
the density differences, an apparent 
separation into two phases occurred 
upon standing in the reference sample 
drum; and material withdrawn from the 
lower half of the drum usually contained 
an erroneously high concentration of the 
high density non-hydrocarbon compe 
nent. Boiling point differences in the 
stream components also tended to cause 
an excessive concentration of the low 
boiling non-hydrocarbon component @ 
vapor samples withdrawn from the ret 
erence drum. Since these effects wert 
additive, use of the stream sample as# 
reference for the instruments in Syste 
No. 2 was impractical. 


Analyzer Sensitivity and Zero Drift 
Require Systematic Checking 


Instruments without drift in @™ 
position and without fluctuations in 
sensitivity do not appear to have bee 
achieved by instrument manufactures 
to date. Correction and/or compensatitl 
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, for these variables in laboratory equip- 


may be overcome with compara- 

‘ve ease. In plant installations, how- 
ever, many factors beyond easy control 
have contributed toward amplification 
of errors caused by variations in ana- 

r sensitivity and zero positions. So 
serious are these errors in most cases 
that systematic means must be provided 
for their measurement and control in 

t applications. This is especially 
true for recorder response of plant in- 
struments in which optical systems have 
heen designed and sensitized for single 
component analysis in mixtures contain- 
ing three or more components, all of 
which possess similar optical character- 
istics. 

Testing for analyzer sensitivity or 
yro position can best be handled 
through use of synthetic mixtures, the 
composition of which simulates that of 
the stream to be analyzed. An alterna- 
tive procedure is to employ a laboratory- 
analyzed portion of the plant stream as 
areference mixture. In either case, stor- 
age and periodic passage of the known 
sample automatically to an analyzer 
requires exacting control of composition, 
pressure, temperature, and flow rate. 
Two or more mixtures with variations 
in composition of the key component are 
needed for sensitivity checks but one 


known mixture is adequate for measure- 
ment of zero position or instrument 
response. 


As indicated in Figs. 1 and 2, syn- 
thetic mixtures were injected manually 
for analyzer sensitivity checks. Fre- 
quency of sensitivity checks depends 
upon the requirements of each instru- 
ment and may vary from monthly to 
semi-annually. In System No. 1 a lab- 
oratory-analyzed plant sample is auto- 
matically injected once every hour for 
recorder zero checks. During passage of 
the reference sample, circuitry within 
the analyzer amplification system auto- 
matically corrects for drift. In System 
No. 2, a special binary blend of the key 
component and one of the close boil- 
ing hydrocarbon components is passed 
through analyzer A once every 3 hours. 
Switching between the test and refer- 
ence streams is automatic; but correc- 
tions for drift in this analyzer, as re- 
quired, are achieved by manual adjust- 
ment. All test work on analyzers B and 
C of System 2 require manual introduc- 
tion of known samples and manual cor- 
rection for instrument drifts. 


Overall Installation Must Obey 
Safety Regulations 

First requirements of plant analyzer 
sample handling systems are that the 








overall installation adhere strictly to 
safety precautions of the area in which 
the instruments are to operate. Both 
analyzer and sample system should be 
housed outside the process unit control 
room. Explosion-proofing of analyzer 
and all associated electrical circuits is 
highly recommended. Means should be 
provided to prevent excess pressure on 
analyzer sample cells. Vapors from test 
samples should be vented outside of the 
analyzer room. Reference sample drums 
should be equipped with pressure indi- 
cators and safety pop valves vented out- 
side of analyzer room. 

Referring to Figs. 1 and 2, M, repre- 
sents a mercury safety manometer in 
which pressure in excess of 3 mm of 
mercury is automatically vented to pro- 
tect the analyzer sample cell from dam- 
age. A second safety feature was in- 
stalled on the sample line of System 
No. 1 to prevent liquid entering the 
analyzer. This system consists of a mer- 
cury U-tube M, equipped with electrical 
contacts. As liquid enters tube M, it 
causes mercury around the bottom elec- 
trode to make contact with a second 
electrode and close solenoid valve Vs. 
Thus, liquid in the test sample will close 
the normally-open solenoid valve and 
prevent flow of liquid into the gas 
analyzer. 








No. Bate Published 


RP1.1 1-10-54 


RP2.] 
Manometer Tables 


8-10-53 


RP1.2 8-22-52 


RP1.3 8-22-52 
Limits of Error; Wire Sizes 


RP1.4 8-22-52 
Thermocouples—F abrication 


RP1.5 8-22-52 
Thermocouples—Checking Procedures 


RP3.1 1-10-51 


RP4.| 9-17-50 


RP5S.1 5-12-49 
Instrument Flow Plan Symbols 
RP11.1 4-16-52 
Mercury Handling 





RECOMMENDED PRACTICES 


Thermocouples and Thermocouple Extension Wires—installation 


Flowmeter Installations Seal and Condensate Chambers 


PRICE LIST OF INSTRUMENT SOCIETY OF AMERICA PUBLICATIONS 


The following publications are for sale and may be ordered from the INSTRUMENT SOCIETY OF AMERICA, 
1319 Allegheny Avenue, Pittsburgh 33, Pa. 


Unit Price 
No. 
O Members 


$ 5 
$1.00 Others 


Coding of Thermocouple Wire and Extension Wire 


Members $1.00 Others $2.00 
Principles of Automatic Control (Text of the film by same name) 


5-10 copies 
11 or more copies 


TENTATIVE RECOMMENDED PRACTICES 


50 All 
& Exhibit 


Members .50 Others $1.00 


Thermocouples and Thermocouple Extension Wires—Terminology ; 
1951 Proceedings of the Sixth National Instrument Conference 


aa Face to Face Dimensions for Flanged Control Valve 


50 All & Exhibit 
E 1953 2.50 Others 5.00 
35 All 1952 Proceedings of the Seventh National Instrument Conference 
& Exhibit 
1953 5.00 Others 10.00 
50 All 
1953 Proceedings of the Eighth National Instrument Conference 
25 All & Exhibit 
1954 5.00 Others 10.00 
ISA JOURNAL (Monthly) 5.00 Year 
1.00 All (Members dues include this publication) 75 per issue 
*Position and organization connection as well as products manufactured must 
50 All be indicated on all subscription orders. 
Quantity prices will be supplied upon request. 


Please include payment with order. 


OTHER PUBLICATIONS 


Date Published 


Industrial Instrument Training Course Outline 


1950 Proceedings of the Fifth National Instrument Conference 


Unit Price 


4-1-52 $ .75 Others $1.50 


1.25 All 
1.00 Each 
Quantity Price 


1952 2.50 Others 5.00 











June 1954 

















Some Principals 


Of Accurate Instrumentation 


In Vectorcardiography 





Abstract. Vectorcardiograms can not be 
accurately recorded unless certain funda- 
mental principles regarding the distribution 
of electrical currents in the human body are 
recognized and applied to the technic of regis- 
tration. The extent to which various types of 
vectorcardiographic lead connections satisfy 
these principles have been evaluated both 
qualitatively and quantitatively in a 2-dimen- 
sional model of the human body by analyzing 
the reciprocal fields of the lead connections, A 
new type of vectorcardiographic lead appears 
to approach the theoretically ideal reciprocal 
field configuration more closely than any of 
the more conventional lead connections which 
were tested. 


N an earlier report’: the importance of 
ouaesds fields*, in defining the 
quantitative relationships between the 
electromotive forces of the heart and 
the extremity leads of the electrocardio- 
gram was demonstrated in 2-dimensional 
models of the human body. It was 
shown that when the magnitude of the 
reciprocal current is one unit, the gradi- 
ent of the reciprocal field is identical 
to the Burger*® lead vector. This par- 
ticular field parameter can “be roughly 
estimated from an inspection of the 
reciprocal field plot, since it is a vector 
quantity which is directed normal to 
the isopotential lines and has a magni- 
tude inversely proportional to the spac- 
ing between the isopotential lines. 

It was also demonstrated in the model 
that the magnitude of an electrocardio- 
graphic potential is the dot (or scalar) 
product of two vectors, one of which 
is the lead vector and the other of 
which is defined by the electrical mo- 
ment and direction of an equivalent 


*From the Department of Medicine, Univer- 
sity of Tennessee, Memphis. 

*!The term reciprocal field refers to the dis- 
tribution of the electrical potentials which 
occur within the model when electrical cur- 
rent from an external source passes through 
the model by way of a particular set of lead 
connections, Each isopotential line is the 
locus of all points which are at the same elec- 
trical potential in the reciprocal field. In gen- 
eral, isopotential lines are plotted at equal in- 
tervals of potential difference. The gradient 
of the reciprocal field is a vector quantity 
which defines the rate and direction in which 
the potential is increasing at any point with- 
in the field. 

4Superior numbers indicate similarly num- 
bered references in the Bibliography at the 
end of paper. 








Fig. 1. Diagram of the model, and principles 
ef reciprocal fields. Plain areas have a rela- 
tive conductivity of 1; coarsely ‘stippled areas, 
2; finely stippled areas, 3. The curved lines 
within the model are the isopotential lines of 
the reciprocal electrical fields produced by 
current from an external source flowing from 
the left leg to the right arm (lead II path- 
way). The arrow originating from a_ point 
near the center of the cardiac area represents 
the gradient of the reciprocal field at that 
point. When the magnitude of the reciprocal 
current is one, the gradient is identical to the 
lead vector of lead II. 


cardiac dipole. On this basis, the axis 
of a lead connection has the same orien- 
tation as its lead vector, and the sensi- 
tivity with which the lead records the 
electromotive forces of the heart is di- 
rectly proportional to the magnitude of 
its lead vector. 

In the present communication, the 
same principles and technics have been 
employed in an effort to determine 
whether four currently recommendea 
types of vectorcardiographic leads (Wil- 
son* *, single cube’, trirectangular tri- 
hedron® and universal’) can be relied 
upon to provide accurate information 
concerning the direction and magnitude 
of the electromotive forces of the heart. 
As a result of these observations, certain 
principles became apparent. The appli- 
cation of these principles made it pos- 
sible to develop a more nearly valid type 
of vectorcardiographic lead connection 
than any of the conventional types 
which were studied. It is to be hoped 
that these same principles may eventu- 
ally be applied to human subjects in 
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order to produce more accurate yeotg, 
cardiograms than appear to be obtain. 
able at present. 

















Fig. 2 


Fig. 2. Theoretically ideal situation whid 
would permit the accurate registration of ve 
torcardiograms by means of a convention) 
cathode ray oscillograph. The isopoteil 
lines of the reciprocal fields form an orthog- 
onal cartesian network which covers the eatin 
cardiac area. The lead vectors are horizontd 
and vertical, respectively, and of constant 
magnitude throughout the entire cardiac ara 
The points rv, bs, lv and as are taken toh 
representative, respectively, of the right va 
tricle, basilar portion of the septum, left ra 
tricle, and the apical portion of the septum, 


METHODS AND MATERIALS 


The model employed in this study 
(Fig. 1) was the same as Model No? 
of our earlier report’. The relative coh 
ductivity of the model was 1 in th 
lung areas, 2 in the neck and extrem 
ties, and 3 in the region of the heat 
great vessels and abdominal viscem 
The extremity electrodes were the samt 
as those previously described. Ti 
torso electrodes consisted of dots @ 
silver ink* about 1 mm. in diametg 
located in accordance with the fram 
of reference under investigation. 

The chief method of study consistél 
of plotting the reciprocal field for eal 
vectorcardiographic lead with which ¥ 
were concerned. In addition, the gralt 
ents of each reciprocal field (lead 
tors) were determined at four poll 
which were considered to be represeilt 
tive, respectively, of the right ventricle 
left ventricle, apical portion of the 
tum and the basilar portion of the 
tum. 


+ Presented at the Instrument Society of America Eighth National Instrument Conference and Exhibit held in Chicago, IIl., Septem 


32 


ber 21-25, 1953. 


ISA Journ 








cipi 


diti 





ODY 


Vector. 
obtain. 





2B fescskbeslize = 


ES 


ve col 


S 
= 






















A subsidiary method of study coun- 
of recording vectorcardiograms 
from the model when an electrical heart 
was placed in the cardiac area. This 
heart consisted of a two-phase dipole as- 
sembly, that is, two identical, concentric 
current dipoles oriented at right angles 
to each other. The contact points of the 
dipole: assembly were spring-loaded so 
that they exerted constant pressure 
against the model. The two dipoles 
were energized by a two-phase alter- 
nator at about 30 cycles per second. By 
monitoring the amount of current flow- 
ing through each dipole, the total as- 
sembly was caused to produce an ellip- 
tical vector loop pattern of known axis, 
magnitude and eccentricity. 

Wherever necessary, the electrode 
placement was modified to conform to a 
2dimensional equivalent of a particular 
set of lead connections. The placement 
of the electrodes for the various types 
of lead connections was as follows: 

a. Wilson—the conventional Einth- 

oven lead connections. 

b. Universal — same. 

c. Single cube — three electrodes 
placed at appropriate corners of a 
square whose center lies on the ver- 
tical axis of the model as near to 
the center of the cardiac area as 
possible. 

d. Orthogonal trihedron — three elec- 
trodes placed at the appropriate 
corners of a rectangle whose center 
coincides with the center of the 
square described above. 


RESULTS 


In attempting to record the frontal 
plane vectorcardiogram with a conven- 
tional type of cathode ray oscillograph, 
two types of electrical information are 
presented to the instrument. That which 
is fed to the horizontal channel is pre- 
sumed to be the transverse component 
of the cardiac vector, and that fed to 
the vertical channel is presumed to be 
the vertical component of the cardiac 
vector. In order to achieve this ideal 
situation, lead vectors of the horizontal 
and vertical lead connections would 
have to be horizontal and vertical, re- 
spectively, throughout the entire cardi- 
ac area. Furthermore, they would have 
to be of equal and constant magnitude 
throughout this area. The reciprocal 
fields associated with such lead vectors 
would therefore cover the region of the 
heart with an equally-spaced, orthogonal 
cartesian type of network such as is de- 
Dicted in Fig. 2. The validity of the 
Various lead connections was tested on 
the model by comparing their reciprocal 

with the theoretically ideal re- 
tiprocal fields, and by determining how 
Rearly their lead vectors met the con- 

of constancy and ideal orienta- 
tion over the cardiac region. 
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Fig. 3 


Fig. 3. Electrode placement and reciprocal 
fields of the single cube connections. Descrip- 
tion in text. 


Single Cube Leads 


The two electrodes lying on a vertical 
line were taken as the vertical connec- 
tion and the two electrodes lying on the 
horizontal line were taken as the hori- 
zontal connection, the electrode on the 
model’s lower right side being common 
to the two lead connections. As can be 
seen in Fig. 3 and in Table I, the re- 
ciprocal fields and lead vectors show 
serious departures from the ideal con- 
dition. It is particularly noteworthy 
that the isopotential lines associated 
with the horizontal connection are much 
more widely spaced than the isopoten- 
tial lines associated with the vertical 
connection, and the magnitude of the 
horizontal lead vectors is considerably 
less than that of the vertical lead vec- 
tors. The significance of these differ- 
ences is that, despite the emphasis 
placed upon equal spacing between the 
electrodes, the vertical channel is sev- 
eral times as sensitive to the registra- 
tion of cardiogenic potentials as the 
horizontal channel. The marked curva- 
ture of the isopotential lines of the re- 
ciprocal fields, in contrast to the straight 
isopotential lines of the ideal situation, 
are obvious from an inspection of the re- 
spective figures. 


Orthogonal Trihedron Leads 


These lead connections were very sim- 
ilar to the single cube connections with 
the exception that a rectangle instead of 
a square was employed as a frame of 
reference. The distance between the 

















Fig. 4. Electrode placement and reciprocal 
flelds of the orthogonal trihedron connections. 
Description in text. 





horizontal electrodes was 1.73 times as 
great as the distance between the ver- 
tical pair of electrodes. The difference 
in interelectrode distances was compen- 
sated for by multiplying the isopotential 
intervals by a factor of 1/1.73 in plot- 
ting the vertical reciprocal fields, and 
also by multiplying the lead vector data 
for the vertical lead connections by a 
factor of 1.73. As can be seen in Fig. 4, 
the degree of departure from the ideal 
situation is about the same with these 
lead connections as was the case with 
the single cube connections. 
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Fig. 5 


Fig. 5. Connections and reciprocal fields of 
the Wilson leads. The vertical connection is 
actually lead*aVf with a sensitivity correc- 
tion which is described in the text.. The cur- 
rent arrows indicate that when the vertical 
lead is reciprocally energized, the reciprocal 
current is equally divided between the lead II 
and lead Ill pathways. 
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Fig. 6 


Fig. 6. Connections and reciprocal fields of 
the modified universal leads. The arrow indi- 
cate that 99 per cent of the horizontal recip- 
rocal current flows through the lead I path- 
way and only 1 per cent through the lead II 
pathway. 49 per cent of the vertical recipro- 
cal current flows through the lead II pathway 
and 51 per cent through the lead III pathway. 
Further description in the text. 


Wilson Leads 


In this type of connection, lead I is 
employed as the horizontal lead connec- 
tion and lead Vf, multiplied by a factor 
of 1.73, is usually employed as the ver- 
tical lead connection‘. In our experi- 
ments we employed lead aVf, multiplied 
by a factor of 1.15 as the vertical con- 
nection. This correction factor was ac- 
counted for by multiplying the isopo- 
tential interval by a factor of 1/1.15 in 
plotting the vertical lead reciprocal field 
and by multiplying the associated lead 
vector data by a factor of 1.15. As can 
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be seen in Fig. 5, the reciprocal field of 
the vertical lead connections (the ap- 
proximately horizontal isopotential 
lines) is rather satisfactory in the cardi- 
ac region. The isopotential lines are 
approximately straight, they are very 
nearly horizontal and the spacing be- 
tween them remains fairly constant. On 
the other hand, the reciprocal field as- 
sociated with the horizontal lead con- 
nection (the approximately vertical iso- 
potential lines) is less satisfactory. The 
spacing between the isopotential lines 
is decidedly wider than is the case with 
the vertical lead connections, and the 
isopotential lines show a considerable 
amount of convergence as they pass 
from the lower to the upper border of 
the cardiac region. 


Universal Leads 

The universal vectorcardiograph, as 
described by the Burger group, is a 
rather complicated device’. In essence, 
however, its function is to combine pre- 
determined proportions of two or more 
leads into a new, single lead. We were 
able to accomplish the same objective 
in our model by relatively simple means. 
The left arm and left leg were joined 
by a current dividing resistor equipped 
with a sliding contact (Fig. 6). With 
the model reciprocally energized be- 
tween the sliding contact of the resistor 
and the right arm, the position of the 
sliding contact was adjusted until the 
gradient of the reciprocal field at the 
point bs was determined to be exactly 
horizontal. The sliding contact in this 
position, together with the right arm 
electrode of the model, constituted the 
horizontal lead connection. A similar 
resistor was interposed between the two 
arms of the model, and the sliding con- 
tact was adjusted until reciprocal cur- 
rent flowing to it from the left leg pro- 
duced a strictly vertical potential gradi- 
ent at the point bs. The sliding contact 
in this position, together with the left 
leg electrode of the model, constituted 
the vertical lead connection. The hori- 
zontal lead vector was found to be con- 
siderably smaller than the vertical lead 
vector. This difference was compen- 
sated for by plotting the horizontal re- 
ciprocal field as though the sensitivity 
of the horizontal channel were to be 
increased sufficiently to render botb lead 
vectors of equal magnitude at the point 
bs. 

As can be seen in Fig. 6, the configura- 
tion of the reciprocal fields with these 
lead connections is not much different 
from those obtained with the Wilson 
leads. The single important difference 
is that the isopotential lines of the hori- 
zontal and vertical fields are more near- 
ly spaced equally. This improvement is 
due to the compensation which was ap- 
plied to the horizontal lead connections. 
The reciprocal field pattern is still un- 
satisfactory, particularly in the apical 
portion of the heart, because of the 
same convergence of the isopotentia! 
lines which was described in the case of 
the Wilson leads. 
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Fig. 7 


Fig. 7. Connections for a new type of hori- 
zontal lead (+H and —H). 66 per cent of 
the reciprocal current flows through the lead 
I pathway and 32 per cent through the single 
cube horizontal pathway. 2 per cent flows 
from the single cube horizontal electrode on 
the model’s left to its right arm. Further 
description in the text. 


A New Horizontal Lead 


The reciprocal field obtained with the 
universal vertical lead connections ap- 
peared to be rather satisfactory. On the 
other hand, none of the horizontal lead 
connections which we studied appeared 
to produce acceptable reciprocal fields. 
Since the isopotential lines resulting 
from reciprocal energization of the Wil- 
son horizontal connection converged as 
they passed from the lower to the upper 
border of the cardiac area, and the iso- 
potential lines resulting from reciprocal 
energization of the single cube horizon- 
tal connection converged in the opposite 
direction, it seemed likely that a com- 
bination of these two leads might be 
formed which would be superior to 
either lead connection alone. In the 
earlier report we developed the prin- 
ciples underlying the composition of 
lead vectors'. In the present study, by 
applying these principles in amplified 
form, we succeeded in deriving a new, 
compound horizontal lead connection 
which approximated the ideal conditions 
(depicted in Fig. 2) better than any of 
the more conventional horizontal lead 
connections which were studied. The 
new lead was formed by connecting cur- 
rent dividing resistors having sliding 
contacts between the arms and the 
single cube horizontal electrode on each 
side of the model (Fig. 7). The posi- 
tions of the sliding contacts which gave 
the most favorable results were such 
that 66 per cent of the reciprocal cur- 
rent flowed through the lead I pathway, 
32 per cent through the single cube 
horizontal pathway, and 2 per cent from 
the single cube horizontal electrode on 
the left of the model to the right arm 
of the model. 


Registration of Vectorcardiograms 
From the Model 


In one demonstration the electrical 
heart described under methods was 
placed at the point bs of the cardiac 
region, and the vectorcardiogram ob- 
tained with the universal leads was com- 
pared with that obtained with the Wil- 





son leads. As anticipated, the tracing 
obtained with the universal leads was 
highly accurate, whereas that Obtained 
with the Wilson leads showed a signif. 
cant distortion of the vector pattern 
(Fig. 8). This distortion was greatly 
minimized, however, by increasing the 
sensitivity of the horizontal channel of 
the vectorcardiograph three and one 


half fold. 
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Fig. 8 
Fig. 8. Comparative vectorcardiograms re 


corded from the model with a 2-phase dipole 
located at the point bs. The electrical sources 
was placed so that the major axis of its vector 
pattern was oriented 30° clockwise from hori- 
zontal. Compensation of the Wilson connee- 
tions was achieved by increasing the sensitiy- 
ity of the horizontal channel 3.5 fold, 


In another demonstration, designed to 
show the desirability of achieving con 
stancy of the lead vectors over the & 
tire cardiac region, the universal lead 
was used as the vertical connection and 
our new compound lead as the horizon 
tal connection. Comparative  veetor 
cardiograms were then made with the 
electrical heart located at each of the 
four representative points of the cardiae 
region. As can be seen in Fig. 9, rather 
accurate registration resulted with the 
two-phase dipole located at the points 
bs and lv. Somewhat less accurate reg 
istration resulted with the dipole & 
sembly located at the points rv and @, 
but these results were superior to those 
which could be expected from any of the 
other lead connections. 


DISCUSSION 


Because of the differences between tht 
model and living subjects a great dealdl 
caution should be exercised in apply 
ing the results of these experiments # 
human vectorcardiography. Neverthe 
less, it seems likely that there is at leat 
a limited area of relationship betwet 
our findings and clinical application 

In general, simple geometric fram@ 
of reference (equilateral tetrahedrh 
cube, orthogonal trihedron) would ® 
valid in vectorcardiography if the body 
behaved as an electrically homogene® 
spherical volume conductor with the 
heart occupying a_ relatively 
region at the center of the sphere. 
larly, it may be demonstrated that @ 
modification of these frames of 
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o their 2-dimensional equiva- 


ence int 
ents are equally valid when the body is 


schematized into an electrically homog- 


eneous, circular conducting sheet with 
the heart also occupying a small area at 
the center. Both the human body and 
the model depart from these conditions 
of idealization in approximately the 
same manner: (a) the human body 

minus its extremities) resembles a 
yrolate ovoid; the body of the model 
ss roughly oval in shape, (b) both 
possess roughly similar electrical in- 
homogeneities, and (c) in both, the 
heart occupies neither a central posi- 
tion nor a relatively small area. It 
might therefore be anticipated that a 
significant degree of similarity of re- 
ciprocal fields and their gradients (lead 
yectors) exists in the two situations, 
model and human. 

It may properly be claimed that the 
electrical inhomogeneities of the model 
are at best only a crude approximation 
of those which exist in the human. This 
factor probably does not minimize the 
significance of our present results as 
greatly as might be anticipated, since it 
was demonstrated in our earlier report’ 
that drastic changes in the electrical 
homogeneity of the model produced sur- 
prisingly small changes in its lead 
vectors. 

In contradistinction to vectorcardio- 
graphic frames of reference based on 
simple geometric configurations, the 
more sophisticated approach of Burger 
and associates’ based on lead vector 
theory has much to commend it. Ac- 
cording to their analysis, any desired 
spatial component of a cardiac vector 
may be recorded by combining in proper 
proportions any three electrocardio- 
graphic leads whose lead vectors are 
hot coplanar. The fundamental sound- 
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Fig. 9 


Vig. 9. Comparative vectorcardiograms from 
the model, employing the new horizontal lead 
and the universal vertical lead connections. 
The 2-phase dipole was located at each of the 
four representative points shown in Fig. 2. 
In each case the electrical source was placed 
so that the major axis of its vector pattern 
was oriented 30° clockwise from horizontal. 


ness of this proposition is demonstrated 
for the 2-dimensional case in Fig. 8a 
where we have accurately recorded the 
vector loop of the model heart by means 
of our simplified form of the universal 
leads. However, these workers do not 
make allowance for the fact that the 
lead vector of a particular electrocardio- 
graphic connection may vary greatly in 
magnitude and direction over the cardi- 
ac region. We have attempted to dem- 
onstrate the possibility of minimizing 
this source of error by forming a new, 
synthetic type of horizontal lead con- 
nection whose lead vector was more 
nearly invariant over the entire cardiac 
region than any of the more conven- 
tional ones which we investigated. 
From these studies it would appear 
that eventual success in recording the 


TABLE I 


human vectorcardiogram accurately will 
depend in part upon the development of 
a reliable technic for determining lead 
vectors in living subjects. It will also 
depend upon the ability to form three 
electrocardiographic connections whose 
lead vectors are relatively invariant 
throughout the entire cardiac region, 
and not coplanar with each other. On 
the basis of the present work, vector- 
cardiograms which depend upon a sim- 
ple geometric configuration for the 
placement of the electrodes do not pro- 
vide an accurate display of the direc- 
tion and magnitude of the electromotive 
forces of the heart. 
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Lead Vectors at Four Representative Points for Various Vectorcardiographic 
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angular directions according to electrocardiographic 








LEAD NOMINAL POINT 
CONNECTION AXIS RV BS LV aS 
SINGLE Hor. 13.6/-19.3° 12.6/6.9° 8.3/22.6° 19.9/28.5° 
CUBE Vert. 85.1/87.2° 76.8/85.0° 63.4/74.9° 70.1/96.0° 
ORTHOGONAL Hor. 27.0/-17.7° 26.2/7.0° 18.5/21.3° 39.3/23.6° 
TRIHEDRON Vert. 125.0/89.6° 112.4/85.6° 87.9/73.7° 96.3/99.6° 
WILSON Hor. 14.8/-3.9° 22.5/-1.3° 23.8/-5.3° 17.7/-23.9° 
Vert. 84.2/88.2° 79.0/89.1° 66.0/85.0° 83.9/95.2° 
UNIVERSAL Hor. 41.1/1.2° 64.4/0° 67.7/-3.6° 50.4 /-23.6° 
Vert. 70.2/89.0° 64.4/90° 55.0/85.4° 70.7/95.8° 
NEW COMPOUND Hor. 47.7/-8.1° 64.4/7.6° 61.7/4.8° 54.9/-5.2° 
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the modulation frequency and print a 
wide band on the chart. True eccen- 
tricity will then be the difference be- 
tween the maximum and minimum 
movements of the recorder pen. 

The system calibration can be checked 
by the use of a built-in electronic cir- 
cuit which modulates the carrier voltage 
equivalent to 7.5 mils of shaft eccen- 
tricity. By inserting the calibrating 
signal on the input side of the amplifier 
and observing recorder readings against 
the input values, adjustments can be 
made from time to time to maintain 
proper sensitivity. Provisions are also 
made to check carrier voltage, detector 
resistance, and detector insulation. 


Interpretation of Records 


The instruments described above have 
been developed over a period of years 
to provide information concerning the 
condition of a steam turbine that may 
be used as a basis for making operating 
decisions. There has been a desire on 
the part of many users to have instru- 
ments that indicate exact limits below 
which operation is safe and above which, 
the turbine should be shut down im- 
mediately without question. 

The instruments developed so far are 
not quite in that category and, in gen- 
eral, there are so many variables in- 
volved and each turbine has its indi- 
vidual characteristics so that the indica- 
tions taken from the instruments must 
be interpreted and decisions made by 
the operators. Of course, there are 
limits at which there is no question 
about shutting down, such as vibration 
for example. If a magnitude of six or 
seven mils of vibration were measured, 
then the unit should be taken off the 
line to determine the cause. Likewise, 
if the eccentricity were to go suddenly 








to an extreme value such as 10 mils, ducing towards the rubbing condition, 
there would be no question. The action to be taken depends on the 
There are, however, differences in conditions. For example, when Starting 
what is normal for any particular tur- up a hot turbine after two or three 
bine and variations from these normal hours shutdown, the steam temperature 
conditions indicate the need for investi- will be less than that of the metal parts 
gation of the cause and possible action and the rotor will shrink Causing clear. 
long before the absolute critical values ances on the upstream side to Close 
are reached. Usually then the proper action is to 
The best method of using the instru- come up to speed quickly and load rap- 
ments has proven to be that of studying idly, since it is necessary to get high 
the records to determine what is the flow from the boiler to get higher steam 
normal behaviour for the turbine in- temperatures. 
volved and then using variations from The shell expansion part of the de 
that normal for operating guides. tector will indicate whether the relative 
For example, the change in eccen- expansion between the turbine and the 
tricity during a start-up and loading foundation along the guide keys js free 
cycle can be determined and a normal and unrestrained or whether eXcessive 
established. Increases beyond this nor- friction is present which causes binding 
mal change should be cause for an in- and uneven expansion. Any friction 
vestigation of the reason which might condition should be _ investigated be 
be internal rubbing in the turbine. The cause it can cause misalignment ang 
eccentricity may also change under possible internal rubbing. 
steady state conditions, and the cause The speed and camshaft position de 
should be investigated. tector is used primarily as a tachometer 
The causes of vibration are very recorder in bringing the turbine up to 
numerous; and while the vibration de- speed and gives a permanent record of 
tectors will tell the magnitude and loca- the per cent valve opening while the 
tion, they will not tell the cause. It machine is synchronized. It is also use 
will be up to the operators to decide ful in giving a record of the speed of 
the cause if they can, or shut down if the unit during emergency conditions 
necessary. such as circuit breaker openings, espe- 
The shell and differential expansion cially if values might misoperate alloy. 
detector is generally most useful dur- ing speeds higher than normal. Dur. 
ing transient conditions since the differ- ing such emergencies, personal observa 
ential part of the detector will indicate tions are generally not too reliable and 
closing of clearances between the wheels the permanent record is valuable in & 
and stationary parts either upstream or  tablishing what happened and whether 
downstream with regard to steam flow. the speeds reached were high enough to 
Clearances will tend to close on the up- warrant opening the turbine for an ip 
stream side when steam temperature is ternal inspection. 
reduced on a hot turbine since the rotor A more complete description and e- 
follows steam temperature much more ample of the interpretation of records 
rapidly than the casings do. The re- is given in ASME Paper 51-SA4f, 
verse is true when putting hot steam Sup. 1 isory Instruments for Power Gew 
through a cold turbine. The indicator eratiny ZHquipment by E. Y. Stewart and 
will tell when the clearances are re- J. H. Reynolds, Jr. 
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ie “Industrial Instrument Training Course Outline” 
nd 4-1-52 $ .75 Members 
1.50 Others 
“Principles of Automatic Control” 
” (Text of the film by same name) 
5-10 copies 1.25 All 
11 or more copies 1.00 Each 
Quantity Price 
1950 Proceedings of the Fifth National Instrument 
Conference & Exhibit 
1952 2.50 Members 
5.00 Others 
1951 Proceedings of the Sixth National Instrument 
Conference & Exhibit 
1953 2.50 Members 
5.00 Others 
1952 Proceedings of the Seventh National Instrument 
Conference & Exhibit 
1953 5.00 Members 
10.00 Others 
1953 Proceedings of the Eighth National Instrument 
Conference & Exhibit 
1954 5.00 Members 
10.00 Others 
ISA JOURNAL** 
Members dues include this publication) 
(Monthly) 5.00 Year 
.75 per issue 
“Quantity prices will be supplied u 
® iti . I e ipon request. 
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Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There’s nothing to wear out, 
nothing to fail. 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That's why there’s practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
—with single or multi-stage switching. 


MAGNETROL, Inc. 


@ SEND COUPON FOR DETAILS » 


Jl MAGNETROL 
: The Simpiest, Most Versatile 


LIQUID LEVEL CONTROL 
Ever Devised! 


2 RAO A RF A A SE ee 
ri 


I MAGNETROL, Inc. 21125. Marshall Bivd., Chicago 23, Illinois | 


As SIMPLE and 


Dependable 
as the Pull of a 
| MAGNET! 


A sleeve, raised 


@® and lowered with- 


in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a mercury 
switch. Basically, 
xX this is Magnetrol. 





State 


Zone 














Please send me catalog data and full information on 


f Magnetrol Liquid Level Controls. 
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TECHNIC, 


AL LTERATURE 


INTEREST 


by George F. Gardner 


“THE INSTRUMENT INDUSTRY — TO- 
DAY AND TOMORROW” Richard Rim- 
bach; Instruments and Automation Vol. 
27—No. 1, pp 114-118, Jan. 1954. Statis- 
tics on its present and recent past with a 
forecast for the future. 


“REACTOR CONTROL” Clinton G. Goss; 
Instruments and Automation Vol. 27—-No. 
1, pp 119-121, Jan. 1954. A brief illus- 


trated description of the measurements 
and instrumentation used in the control of 
a nuclear reactor. 

“THE THERMOCOUPLE CIRCUIT RE- 
STORER” Alex Sherman; Instruments 
and Automation Vol. 27—No. 1, pp 124- 
125, Jan. 1954. Describes a scheme for 
detecting spurious resistance in thermo- 
couple circuits and correction of the condi- 
tion by means of a pulse of current. 
“SPECIAL-PURPOSE VENTURI TUBES” 
F. L. Sommer, Instruments and Automa- 
tion Vol. 27—No. 1, pp 126-127, Jan. 
1954. Illustrations of types used for sew- 
age and industrial wastes. 
“DISSOLVED OXYGEN MEASURE- 
MENT” A. T. Ippen and C. E. Carver, Jr. ; 


Instruments and Automation Vol. 27—-No. 
1, pp 128-129, Jan. 1954. Treats contin- 
uous measurement of dissolved oxygen 


concentrations with (a) dropping mercury 
electrode (b) rotating platinum electrode. 
Construction and use of both are dis- 
cussed. 

“SOAKING PIT INSTRUMENTATION” 
L. F. Kopsa; Instruments and Automation 
Vol. 27—No. 1, pp 130-131, Jan. 1954. 
Discusses instrumentation and combustion 
control for large soaking pits in recent 
steel mill installation. 

“PROCESSING OF PHOTO-RECORDING 


PAPER” H. F. Hieatt; Instruments and 
Automation Vol. 27—No. 1, pp 132-133, 
Jan. 1954. Practical suggestions for 


processing photographic paper used in os- 
cillography. 

“MODERN INSTRUMENTATION 
TRENDS” Glen C. Gallagher ; Instruments 
and Automation Vol. 27—No. 1, pp 135- 
139, Jan. 1954. Review—with emphasis on 
advanced applications. 

“A VORTEX WHISTLE” Bernard Vonne- 
gut; The Journal of the Acoustica! Society 
of America Vol. 26—No. 1, pp 18-20, Jan. 
1954. Experiments with simple vortex 
whistles. The frequency of the sound 
produced depends on the volume rate of 


ow. 

“A JET-TONE ORIFICE NUMBER FOR 
ORIFICES OF SMALL THICKNESS- 
DIAMETER RATIO” A. B. C. Anderson ; 
The Journal of the Acoustical Society of 
America Vol. 26—No. 1, pp 21-25, Jan. 
1954. Observations on the tones which 
emanate from thin-plate orifices under 
various conditions. 32 references. 
“THERMAL DIFFUSIVITY OF METALS 
AT HIGH TEMPERATURES” P. H. 
Sidles and G. C. Danielson; Journal of 
Applied Physics Vol. 25—No. 1, pp 58-66, 
Jan. 1954. A modified Angstrom method 
for measuring diffusivity and hence ther- 
mal conductivity is described. Results for 
niekel, thorium and copper over the range 
0-500 C are given. 

“DIRECT DETERMINATION OF THE 
FLOW CURVES OF NON-NEWTONIAN 
FLUIDS. Il. STANDARDIZED TREAT- 
MENT OF VISCOQMETRIC DATA” Irvin 
M. Krieger and Samuel H. Maron; Jour- 
nal of Applied Physics Vol. 25—No. 1, pp 
72-75, Jan. 1954. Proposal for systematiz- 
ing handling of viscometric data using the 
variables (1) apyarent fluidity and (2) 
shearing stress. Use of the proposed 
scheme is illustrated. 

“A METHOD OF MEASURING MAGNE- 
TOSTRICTION” A. W. Cochardt; Journal 
of Applied Physics Vol. 25—No. 1, pp 91- 
95, Jan. 1954. Utilizes fact that relation- 
ship between shear stress and shear strain 
is different for magnetized and unmagne- 
tized wires. 

“INSTRUMENTATION FOR PROCESS 
CONTROL” S. T. Lunt and A. J. Young; 
Journal of the Institute of Fuel (London) 
Vol. 27—No. 156, pp 39-46, Jan. 1954. 
Short review with emphasis on dynamic 
characteristics of instruments and process. 
25 references. 
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224. 


“USE OF MULTILAYER FILMS FOR 
SURFACE TOPOGRAPHY INTERFERO- 
METRY” J. A. Belk, S. Tolansky and D. 
Turnbull; Journal of the Optical Society 
of America Vol. 44—No. 1, pp 5-9, Jan. 
Jan. 1954. Shows that the low absorption 
of films of zine sulfide and cryolite lead 
to fringe definition for reflection fringes 
much superior to that given by silver of 
corresponding reflectivity. 

“A NEW METHOD IN OPTICAL IN- 
TERFEROMETRY” K. M. Baird; Journal 
of the Optical Society of America Vol. 44 
—No. 1, pp 11-13, Jan. 1954. A rapid and 
accurate method for obtaining the order 
of interference in a Fabry-Perot etalon is 
discussed and apparatus for using the 
method in calibration of end standards 
is described. 

“SLIT-WIDTH EFFECTS” Svend Broder- 
sen; Journal of the Optical Society of 
America Vol. 44—No. 1, pp 22-25, Jan. 
1954. General treatment of the effects of 
slit-widths on emission lines, absorption 
lines and continuous absorption spectra. 
“AN AROMATIC DETECTOR FOR THE 
INFRARED” B. D. McMichael, E. A. 
Kmetko and S. Mrozowski; Journal of the 
Optical Society of America Vo). 44—No. 1, 
pp 26-36, Jan. 1954. Preliminary work 
involving thin films of condensed aromatic 
substances and a study of their internal 
photoeffects. 

“CALCULATION OF INTEGRATED IN- 
TENSITIES IN SPECTROGRAPHIC 
MICROANALYSIS” J. K. Hurwitz; Jour- 
nal of the Optical Society of America 
Vol. 44—No. 1, pp 30-34, Jan. 1954. Cal- 
culation of change in integrated intensity 
occurring when a spark traverse is made 
across a region in which a very high con- 
centration gradient exists. Theory de- 
veloped to account for factors responsible. 
“AN ELECTROMAGNETLC METHOD OF 
MEASUREMENT OF DENSITY OR 
SPECIFIC GRAVITY OF LIQUIDS” K. 
K. Honick; Journal of Scientific Instru- 
ments (London) Vol. 31—No. 1, pp 1-2, 
Jan. 1954. Instrument operates by mea- 
suring the minimum electromagnetic force, 
in terms of current, required to attract 
an immersed float containing soft iron 
through a fixed distance. 

“A SMALL ADJUSTABLE X-RAY CRYS- 
TAL MONOCHROMATOR” J. Fortey and 
E. Cohen; Journal of Scientific Instru- 
ments (London) Vol. 31—No. 1, pp 11-13, 
Jan. 1954. A compact, simple instrument 
for use in connection with quantitative 
measurements of X-ray scattering patterns 
from glassy substances. 

“A VIBRATING NEEDLE ELECTRO- 
METER” Y. L. Yousef and R. Kamel; 
Journal of Scientific Instruments (London) 
Vol. 31—No. 1, pp 13-15, Jan. 1954. Mea- 
sures the charge dynamically in terms 
of the force it exerts on the reed. Elec- 
trometer capacitance 3.9 uuf. 

“LIQUID MANOMETERS WITH HIGH 
SENSITIVITY AND SMALL TIME LAG” 
F. A. MacMillan; Journal of Scientific 
Instruments (London) Vol. 31—No. 1, pp 
17-20, Jan. 1954. Discussess problems in 
the design of these manometers and de- 
rives some general design principles. 
“PNEUMATIC GAGE APPLIED TO THE 
MEASUREMENT OF THE BORE OF A 
TUBE” R. Chittleburgh, E. F. Powell, and 
G. F. Morton; Journal of Scientific In- 
struments (London) Vol. 31—No. 1, pp 
20-22, Jan. 1954. Application to mea- 
surements of I.D. of long lengths of rub- 
ber tubing where the tolerance may be 
+ 1/32” 

“A NEW METHOD OF IMPROVING 
FURNACE TEMPERATURE CONTROL” 
W. James; Journal of Scientific Instru- 
ments (London) Vol. 31—No. 1, pp 23-25, 
Jan. 1954. Utilizes an indirectly heated 
thermistor operating in a bridge circuit 
to modify the response of a conventional 
temperature controller. 


“INSTRUMENT GEARS” — WHICH 
PRESSURE ANGLE” L. D. Martin; 
Machine Design Vol. 26—No. 2, pp 129- 


135, Feb. 1954. Comparison of 14% and 
20 degree systems from standpoint of 
strength, bearing pressure, backlash, etc. 
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- “HYDRAULIC SLIDE-VA 

James M,. _Night ngale; Mac ORCES 
Vol. 26—No. 2, pp 137-140, Feb ge 
Discusses effect on response of ~ 
“DETERMINING Wii ae 
“DETERMINING WEIG 

CALLY” Verne C. Kennedy ECTRON 
Engineering Vol. 176—No. 2. Pp 159. 
Feb. 1954. Details of Strain gag 165, 
cells with typical industria] applicati 
“PHOTOVOLTAIC SCINTILLATION a 
TECTOR FOR HIGH DOSE RATES = 
L. Schuch, R. D. Hiebert and F. N. Ha R 
Nucleonies Vol. 12—-No, 2, pp 16-18 Pet 
_ Combination of photovoltaic = 
and scintillator gives line 

12000 to 360,000 r/hr. ar response from 
“LOGARITHMIC D-C RA 

FOR SCINTILLATION COUNTS E 
D. LeVine; Nucleonics Vol. 12—No 2 
36-39, Feb. 1954. Uses the characteren 
of a subminiature triode to pe 
decades. me 
“THE COUNTING LOSS OF A GEIG 
COUNTER WITH PERIODIC ARRIVAL 
RATE OF QUANTA” F. K. du Pre: 
Research Reports (Eindhoven) Vol. &—No, 
6, pp 411-418, Dec. 1953. A formula is de 
rived for the counting loss of a Gei 
counter with arbitrary dead time, exposed 
- periodic X-radiation of arbitrary waye 
orm. 
“GAIN STABILITY OF FEE 
AMPLIFIERS” D. L. H. Gibbings ea 
M. Thompson; Proc. I.E.E. (London) Vol, 
101—pt. 3—No. 69, pp 35-37, Jan. 1954, 
Short article, developing the general 
theory and giving results on an experi- 
mental amplifier. 

“FREQUENCY ANALYSIS OF DIGITAL 
COMPUTERS OPERATING IN REAL 
TIME” John M. Salzer ; Proceedings of the 
Institute of Radio Engineers Vol. 42—No, 
2, pp 457-466, Feb. 1954. Covers the 
establishment of a method applicable to 
the analysis of digital computers used jp 
control systems. 

“HOW TO SPECIFY A SERVO CON. 
TROL SYSTEM” George M. Attur; 
Product Engineering Vol. 25—No. 1, » 
129-134, Jan. 1954. What the equipment 
designer should furnish the servo engineer, 
“PRESSURE TRANSDUCERS” Jen 
Grey; Product Engineering Vol. 25—No. 
1, pp 174-179, Jan. 1954. General review 
of electrical types. 
“PHOTOCATHODE UNIFORMITY AND 
RESOLUTION OF SCINTILLATION 
SPECTROMETERS” T. F. Godlove and W. 
G. Wadey; The Review of Scientific h- 
struments Vol. 25—No. 1, pp 1-4, Jam 
1954. A study of the contribution of the 
photomultiplier cathode to the resolution 
of the spectrometer. 
“SUBHARMONIC CRYSTAL OSCILLA 
TORS” Moody O. Thompson, Jr., Carroll 
E. Tschiegg and Martin Greenspan; Th 
Review of Scientific Instruments Vol. %— 
No. 1, pp 8-12, Jan. 1954. Relaxation 
oscillations with a fundamental frequency 
as low as 1/10,000 of that of the quarts 
crystal serving as the controlling element, 
“THE CALIBRATION OF THE SLOTTED 
SECTION FOR PRECISION MICRO- 
WAVE MEASUREMENTS” Arthur A 
Oliner; The Review of Scientific Instr 
ments Vol. 25—No. 1, pp 13-20, Jan. 194 
Discusses errors in these sections and out 
lines a calibration procedure. 
“PRECISION MEASUREMENT OF UNF 
FORMITY OF MATERIALS BY GAMMA- 
RAY TRANSMISSION” Arthur IL. Ber 
man and John N. Harris; The Review of 
Scientific Instruments Vol. 25—No. 1, ® 
21-29, Jan. 1954. A detailed study of the 
factors entering into this type of mer 
surement. 
. “MEASUREMENT OF PRESSURE 
TRANSIENTS” Robert T. Eckenrode 
Howard A. Kirschner; The Review @ 
Scientific Instruments Vol. 25—No. 1, ® 
33-40, Jan. 1954. A general review 
fluid pressure transient measurement 
instrumentation with 112 references. ; 
“DIRECT READING OF  PHAS 
ANGLES ON AN OSCILLOSCOPE” Cat 
R. Wischmeyer and Paul E. Pfeiffer; 
Review of Scientific Instruments Vol. 2—~ 
No. 1, pp 41-42, Jan. 1954. A simple 
method capable of good accuracy. 
“A LOGARITHMIC BAROMETER? Te 
tor H. Yngve; The Review 0 
Instruments Vol. 25—No. 1, pp 43-45, - 
1954. Achieves logarithmic response by t 
use of two fluids and a tube of varyilt 
cross section. 
“A PRECISION MULTIPLE-MERCURL 
COLUMN MANOMETER?” J. R. 
and H. W. Ibser; The Review of err 
fic Instruments Vol. 25—No. 1, PP 
Describes instrument to 


Jan. 1954. 
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212. “NOISE GNALS” Robert L. Conger and 
Lloyd E. Schilberg ; The Review of Scien- 
tifie Instruments Vol. 25 No. 1, pp 52- 
54, Jan. 1954. Electronic device which can 
separate random noise from a_ periodic 
signal of any wave form if frequency of 
disturbance is not a multiple of signal 
coset TUDIES IN CLAY 
“ADSORPTION S N ‘LAY 

> AOE RALS — A TORSION PENDULUM 
ADSORPTION BALANCE” Edmund D. 
Gelewitz and Henry C. Thomas; The Re- 
view of Scientific Instruments Vol. 25 
No. 1, pp 55-57, Jan. 1954. Description of 
a balance enabling the indirect weighing 
of a 2 gram sample to 0.1 mg. 

244. “VARIABLE FIELD BETA-RAY SPEC- 
TROMETER-SPECTROGRAPH” Robert 
Kratz and Milford R. Lee; The Review of 
Scientific Instruments Vol. 25—-No. 1, pp 
58-62, Jan. 1954. Describes the design 
and performance of a 180° focusing in- 
strument. 

25. “A FAST NEUTRON SCINTILLATOR” 
W. S. Emerich; The Review of Scientific 
Instruments Vol. 25—No. 1, pp 69-70, Jan. 
1954. Device adapted to end-window 
photomultipliers for neutron detection 
above approximately 0.3 Mev. 

“6. “AN APPARATUS FOR THE MEASURE- 
MENT OF SYSTOLIC AND DIASTOLIC 
PRESSURES” Robert M. Landsman; The 
Review of Scientific Instruments Vol. 25 
No. 1, pp 71-72, Jan. 1954. An instrument 
for continuously monitoring these quan- 
tities, using a pressure transducer of the 
strain gage type. 

27. “A REPORT ON THE PRESENT FUNC- 
TIONS AND OPERATIONS OF THE NA- 
TIONAL BUREAU OF STANDARDS” 
Science Vol. 119—No. 3085, pp 195-200, 
Feb. 12, 1954. Excerpts from the Kelly 
Committe> report to the Secretary of 
Commerce e. 

8. “WHAT:' NEW IN NONDESTRUCTIVE 
TESTING” S. A. Wenk; Steel Vol. 134 
No. 3, pp 78-81, Jan. 18, 1954. Short 
review of recent, commercially available, 
equipment. 


49. “INDUSTRIAL APPLICATIONS OF 


ELECTRONIC EQUIPMENT IN THE 
AUTOMOTIVE INDUSTRY” Albert J. 
Forman ; Tele-Tech Vol. 13—-No. 1, pp 62- 


77, Jan. 1954. Major portion is devoted 
to short descriptions of application of 
electronic instruments to typical manu- 
facturing problems. 

250. “PHASE-PLANE ANALYSIS — A GEN- 
ERAL METHOD OF SOLUTION FOR 
TWO-POSITION PROCESS CONTROL” 
D. P. Eckman ; Transactions of the ASME 
Vol. 76—No. 1, pp 109-116, Jan. 1954. 
Mathematical treatment with discussion of 
five practical problems in process control. 
Five references. 


%1. “TRANSIENT THERMAL STRESSES IN 
CIRCULAR DISCS and CYLINDERS” G. 
Horvay; Transactions of the ASME Vol. 
16—No. 1, pp 127-135, Jan. 1954. Mathe- 
matical treatment of the effect of a sud- 
denly applied peripheral temperature upon 
circular discs and cylinders. 


252, “CHROMATOGRAPHIC FRACTIONA- 
TION OF CRUDE PETROLEUM OILS” 
Clarence Karr, Jr.. W. D. Weatherford, 
Jr., and R. G. Capell; Analytical Chem- 
istry Vol. 26—No. 2, pp 252-256, Feb. 1954. 
Experimental work on fractionation of vir- 
gin crude oils on activated alumina or 
activated bauxite adsorbents by elutriation 
chromatography. Discusses usefulness of 
method in assay, classification, identifica- 
tion and genesis studies. 11 references. 


23.“APPLICATION OF THE CATHODE- 
RAY POLAROGRAPHY TO ROTATING 
PLATINUM ELECTRODES” Irving Shain 
and A. L. Crittenden : Analytical Chem- 
istry Vol. 26—No. 2, pp 281-284, Feb. 
1954. Instrument to permit the observa- 
tion of current-voltage curves at rotated 
Platinum microelectrodes in periods of 
time comparable to the drop times of 
dropping mercury electrodes. 


%4.“POLAROGRAPHIC STUDIES WITH 
i>, GRAPHITE, AND PLATINUM 
% ECTRODES” Samuel S. Lord, Jr., and 
i Rogers; Analytical Chemistry Vol. 
- No. 2, Pp 284-295, Feb. 1954. De- 
8 discussion of behavior. 26 refer- 


255, WETERMIN ATION OF PHENOLS IN 
Amen WATERS BY ULTRAVIOLET 
RPTION” L. J. Schmauch and H. 

= Grubb, Analytical Chemistry Vol. 26— 

. 2, pp 308-211, Feb. 1954. A spectro- 
Phstometric method based on the shift 
vol al of the ultraviolet spectra of 
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5. “DETERMINATION OF HYDROCARBON 


GASES AS AIR CONTAMINANTS” E. 
R. Quiram, S. J. Metro and J. B. Lewis; 
Analytical Chemistry Vol. 26—No 2, pp 
352-354, Feb. 1954. Involves adsorption of 
sample on silica gel at 100 F, desorp- 
tion into an evacuated sampling con- 
tainer and analysis on mass spectrometer. 


- “HYDROGEN DETERMINATION AND 


LIQUID ANALYSIS WITH A _ BETA- 
PARTICLE ABSORPTION APPARAT- 
US” V. N. Smith and J. W. Otvos; 
Analytical Chemistry Vol. 26—No. 2, pp 
359-366, Feb. 1954. Outlines technique 
for determination of weight percent hy- 
drogen with an accuracy of 0.1%. In 
the role of a density recorder instrument 
may be used for continuous recording of 
density or composition of flowing liquid 
streams in plant installations. 


- “CONTINUOUSLY RECORDED RELAY 


MEASUREMENTS” E. G. Walsh; Bell 
Laboratories Record Vol. 32—No. 1, pp 
27-32, Jan. 1954. Illustrates application 
of commercial measuring machine to 
plotting of quantities requiring extremely 
precise measurements of force as a func- 
tion of motion or displacement. 


. “RELAY MEASURING EQUIPMENT” H. 


The Bell System Technical 
No. 1, pp 3-22, Jan. 1954. 
specifically telephone relays but 
many techniques applicable to other 
types. Instrumentation for evaluation of 
force, flux, displacement, time, or their 
combination, is described. 

“A STANDARD LIGHT SOURCE OF 
VERY LOW INTENSITY BASED ON 
THE CERENKOV EFFECT” W. Ander- 
son and E. H. Belcher; British Journal 
of Applied Physics (London) Vol. 5—No. 


Wagar; 
Journal Vol. 33 
Treats 


2, pp 53-57, Feb. 1954. Utilizes visible 
Cerenkov emission from aqueous solu- 
tions of 4%-ray emitting radioactive iso- 


topes. Device is useful as a standardizing 
source for photo multiplier tubes. 


- “ACCURACY LIMITATIONS OF *-RAY 


THICKNESS MEASUREMENT” L. Man- 
del; British Journal of Applied Physics 
(London) Vol. 5—No. 2, pp 58-64, Feb. 
1954. Analyzes effect of random source 
variations due to nature of radioactive 
disintegration process. Effect of collimat- 
ing grids is discussed. 

“HIGH VACUUM APPLICATIONS OF 
POLYTHENE” J. F. Duncan and D. T. 
Warren; British Journal of Applied 
Physics (London) Vol. 5—No. 2, pp 66- 
69, Feb. 1954. Covers fabrication of 
polythene valves, manometers and dia- 
phragms together with use of polythene 
in joining glass, metal, and ceramics to 
high vacuum lines. 


“NOMOGRAPH TO SOLVE HUMIDITY 
PROBLEMS” Stuart Stern; Chemical 
Engineering Vol. 61—No. 2, pp 188-189, 
Feb. 1954. Simple nomograph giving abso- 


lute humidity for common air-vapor 
systems. 
“THERMAL CONDUCTIVITY CHART 


FOR GASES” A. I. Johnson and Chen- 
Jung Huang; Chemical Engineering Vol. 
61—No. 2, pp 204-205, Feb. 1954. Know- 
ing specific heat and viscosity, thermal 
conductivity is obtained from graph. 


“A SCANNING DEVICE FOR DETER- 
MINING THE SIZE DISTRIBUTION OF 
SPRAY DROPLET IMAGES” C. R. Ad- 
ler, A. M. Mark, W. R. Marshall, Jr., and 
R. J. Parent; Chemical Engineering Pro- 
gress Vol. 50—No. 1, pp 14-23, Jan. 1954. 
Describes a technique to count and classify 
spray droplet images on photographic neg- 
atives. Scanning rate up to 10,000 drops 
in 15 minutes. 


“BIBLIOGRAPHY ON DATA STORAGE 
AND RECORDING” Gerhard L. Holland- 
er; Communication and Electronics 
(AIEE) No. 11, pp 49-58, March 1954. 
330 entries. 


“A TUNGSTEN RESISTANCE THER- 
MOMETER” F. R. Sias, J. R. Macintyre 
and A. Hansen, Jr.; Communication and 
Electronics (AIEEE) No. 11, pp 66-69, 
March 1954. Constructional details and 
characteristics of thermometer for use at 
temperatures up to 300 C with observations 
as to possibilities for higher temperature 
use. 


“FAST-RESPONSE MAGNETIC AMPLI- 
FIERS” Gerald E. Hughes and Harvey A. 


Miller; Communication and Electronics 
(AIEE) No. 11, pp 69-75, March 1954. 
Treats, from an analytical and experi- 


mental standpoint, the time response and 
operation of the basic circuit introduced 
by Ramey. 


(Continued to Page 40) 





subminiature 


accelerometer 





jb detect and measure 


static or dynamic 
acceleration in ranges from 
+2 gto +100 g, the Model 
F accelerometer is available 
for applications requiring 
miniature components. 


Weighing less than one 
ounce, this accelerometer 
can be attached to light 
machine parts without 
altering their dynamic 
performance, or it may be 
inserted into small spaces 
‘previously inaccessible for 
vibration measurements. At 
no sacrifice in performance, 
extremely small size and 
weight are emphasized in 
the Model F accelerometer. 
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“CATHODE-RAY-TUBE PROTRACTOR 
OR SYNCHROSCOPE” Harry Sohon; 
Electrical Engineering Vol. 73—No. 3, pp 
220-221, March 1954. Simple resistor- 
capacitor circuit for use at fixed frequency 
and permitting visual] indication of phase 
difference between two voltages on cath- 
ode-ray-tube screen. 

“HERMETIC SEALING OF ELECTRI- 
CAL INSTRUMENTS” Robert A. Mila- 
med; Electrical Manufacturing Vol. 53— 
No. 3, pp 90-95, March 1954. Considers 
(a) selection of inert gas (b) selection 
of case material and soldering bezel to 
glass window (c) methods of leak testing, 
(d) rate of permeation of gases through 


solids. 
“TRANSDUCTORS AS D-C INSTRU- 
MENT TRANSFORMERS” W. A. Derr 


and E. J. Cham; Electrical Manufactur- 
ing Vol. 53—No. 3, pp 136-141, March 
1954. Description of saturable reactor 
arrangements which provide a linear re- 
lationship between input and output and 
isolate instruments from load circuits. 
“MAGNETIC-SUSPENSION ULTRACEN- 
TRIFUGE CIRCUITS” J. W. Beams; 
Electronics Vol. 27—-No. 3, pp 152-155, 
March 1954. High-speed rotor in vacuum 
is held in alignment by electronically con- 
trolled solenoid to give frictionless bear- 
ings that permit speeds up to 50 million 
rpm. 13 references. 
“MEASURING NOISE IN RESISTORS” 
Milton E. Koch, Jr.; Electronics Vol. 27— 
No. 3, pp 181-183, March 1954. Labora- 
tory instrument for measuring total noise 
and relative noise in composition re- 
sistors. 

“LOGARITHMIC AMPLIFER WITH 
FAST RESPONSE” James A. DeShong, 
Jr.; Eectronics Vol. 27—No. 3, pp 190- 
191, March 1954. Feedback amplifier with 
high-frequency damping for measuring 
currents in the range 10- to 10-* ampere. 
“STEP TO FREQUENCY RESPONSE 
TRANSFORMS FOR LINEAR SERVO 
SYSTEMS” (Part 2) L. C. Ludbrook; 
Electronic Engineering (London) Vol. 26 
—No. 312, pp 51-55, Feb. 1954. (See ab- 
stract 194). 

“DECIMAL COUNTING TUBES” kK. 
Kandiah; Electronic Engineering (Lon- 
don) Vol. 26—No. 312, pp 56-63, Feb. 
1954. Features and limiting characteris- 
tics of various types. 

“D.C. AMPLIFIERS” (Part 2) J. Yar- 
wood and D. H. LeCroisette; Electronic 
Engineering (London) Vol. 26—No. 312, 
pp 64-70, Feb. 1954. This installment 
discusses stabilized electrometer tube cir- 
cuits, power supplies, differential input 
circuits and balanced stages. 37 refer- 


ences. 
“ORIFICE METERING TESTS NEAR 
CONCLUSION” Gas Age Vol. 113—No. 4, 
pp 50-51, Feb. 25, 1954. Short article on 
activity carried out jointly by National 
Bureau of Standards, American Gas Asso- 
ciation, American Society of Mechanical 
Engineers and Naval Boiler and Turbine 


Laboratory. 

“FAST COMPUTERS AFFORD GREAT- 
ER UTILIZATION OF INDUSTRIAL IN- 
STRUMENTATION” B. W. Thomas; In- 
dustrial and Engineering Chemistry Vol. 
46—No. 2, pp 79A-82A, Feb. 1954. Short 
review discussing available equipment and 
how to get the most from it. 
“INDUSTRIAL APPLICATION OF pH 
MEASUREMENT AND CONTROL” D. 
Colver Nutting; Instrument Practice 
(London) Vol. 8—No. 2, pp 123-134, Feb. 
1954. (Part 2 of a series of 5). This 
installment discusses colorimetric and po- 
tentiometric methods, giving considera- 
tion to electrodes, amplification, and the 
mechanism of control. 21 references. 
“PRECISION TUBES FOR THE IN- 
STRUMENT MAKER” J. T. Sparks; In- 
strument Practice (London) Vol. 8—No. 2, 
pp 135-141, Feb. 1954. Representative of 
British tube maker outlines manufactur- 
ing considerations, sizes and tolerances 
for Bourdon, capillary and pointer tubing 
and other instrument makers specialties. 
“PROBE RECOVERY FACTOR” J. D. 
Humphreys; Instruments and Automation 
Vol. 27—No. 2, p 283, Feb. 1954. Data 
presented in graphical form for recovery 
factors of three common types of ther- 
mocouple probes over velocity range of 
300 to 800 ft. per sec. 

“FILTER FIELD CONTROL” John W. 
ood; Instruments and Automation Vol. 
27—No. 2, p 287, Feb. 1954. Electronic- 
pneumatic control of dosing-tank cycle 
increases efficiency of trickle-type filter 
fields for municipal water supplies. 
“CHEMICAL FEED CONTROL” C. K. 
Perkins and W. H. Brown, Jr.: Instru- 
ments and Automation Vol. 27—No. 2, p 
291, Feb. 1954. Briefly illustrating how 
automatic proportional feed control from 
flow and pH instruments can be applied 
to volumetric and gravimetric chemical 
feeders. 
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“AUTOMATIC CONTROL FOR WATER 
CONDITIONING EQUIPMENT” Charles 
M. Guldner; Instruments and Automation 
Vol. 27—No. 2, pp 292-293, Feb. 1954. 
Description of control equipment details 
and instruments for flow, pH, and con- 
ductivity. 

“ATOMS: YOU CAN USE RADIOIS- 
OTOPES” The Iron Age Vol. 173—No. 8, 
p 51, Feb. 25, 1954. Single page calling 
attention to possibilities for use of radio- 
isotopes by small and medium size firms 
for measurement and detection purposes. 
“A TRANSIENT-FLOW METHOD FOR 
DETERMINATION OF THERMAL CON- 
STANTS OF INSULATING MATERIALS 
IN BULK” (Part 1) J. H. Blackwell; 
Journal of Applied Physics Vol. 25—No. 2, 
pp 137-144, Feb. 1954. The first of two 
papers concerning an improved method for 
determining the thermal conductivity and 
diffusivity of insulating materials in bulk. 
“THE SYNTHESIS OF X-RAY SPEC- 
TROMETER LINE PROFILES WITH 
APPLICATION TO CRYSTALLITE SIZE 
MEASUREMENTS” Leroy’ Alexander; 
Journal of Applied Physics Vol 25—No. 2, 
pp 155-161, Feb. 1954. An improved con- 
volutional method is used to synthesize 
theoretical line profiles generated by the 
joint action of seven instrumental weight 
functions characteristic of the X-ray spec- 
trometer. 

“THE ANALYSIS AND PURIFICATION 
OF RARE GASES BY MEANS OF ELEC- 
TRIC DISCHARGES” R. Riesz and G. H. 
Dieke; Journal of Applied Physics Vol. 
25—No. 2, pp 196-201, Feb. 1954. Portion 
is devoted to showing how cataphoresis in 
a gas discharge can be utilized for the 
analysis of rare gases. Shows application 
to detection of 1 part of neon in 200 
million parts of helium. 

“DESIGN AND CALIBRATION OF 
STAGNATION TEMPERATURE PROBES 
FOR USE AT HIGH SUPERSONIC 
SPEEDS AND ELEVATED TEMPERA- 
TURES” Eva M. Winkler; Journal of Ap- 
plied Physics Vol. 25—No. 2, pp 231-232, 
Feb. 1954. Design and construction of a 
probe 0.6 cm diameter. Curves of re- 
covery factor at temperatures from 330 
to 670 K, Reynolds numbers from 1 x 10* 
to 4 x 10*, and Mach numbers from 4.9 
to 7.6 are given. 


“ANALYSIS OF NONLINEAR SERVOS 
BY PHASE-PLANE-DELTA METHOD” 
Robert N. Buland; Journal of the Frank- 
lin Institute Vol. 257—No. 1, pp 37-48, 
Jan. 1954. Gives examples of this method 
as applied to (a) On-off rate sensitive 
controller, (b) servo system approximating 
a second-order equation with non-linear 
damping, (c) system similar to (b) but 
having a linear region and a low satura- 
tion point. 


“INFRARED SPECTROSCOPY AT THE 
UNIVERSITY OF MICHIGAN” H. M. 
Randall; Journal of the Optical Society of 
America Vol. 44—No. 2, pp 97-103, Feb. 
1954. Historical account, by Frederic Ives 
Medalist, of the development of infrared 
spectroscopy at University of Michigan. 


“MULTIPLE DIFFRACTION IN GRAT- 
ING SPECTROSCOPY” William G. Fas- 
tie and William M. Sinton; Journal of the 
Optical Society of America Vol. 44—No. 2, 
pp 103-108, Feb. 1954. Discusses increased 
resolving power obtainable, other advant- 
ages, and a modification of the Ebert 
monochrometer is suggested for high- 
resistance multiple-diffraction spectrome- 
try. 

“SOME IMPROVED FORMS OF THE 
DIFFERENTIAL-PRISMATIC CELL” 
Harry Svensson; Journal of the Optical 
Society of America Vol. 44—No. 2, pp 140- 
146, Feb. 1954. Range of linear response 
of differential prisms is investigated. By 
choosing the most favorable conditions, 
compound prisms can be given a linear 
range equal to and greater than the re- 
fractivity difference between glass and 
water. Application to refractometers is 
discussed. 


“A DESIGN FOR AN ABSOLUTE 
LIGHT - SCATTERING PHOTOMETER” 
Lawrence M. Kushner; Journal of the 
Optical Society of America Vol. 44—No. 2, 
pp 155-159, Feb. 1954. An optical design 
for the receiver of a light-scattering pho- 
tometer is described. Analysis shows that 
absolute measurements of the Rayleigh 
factor are easily made. 


“ABSOLUTE CALIBRATION OF THE 
NBS STANDARD THERMAL NEUTRON 
DENSITY” James A. De Juren and Hy- 
man Rosenwasser; Journal of Research of 
the National Bureau of Standards Vol. 52 

-No. 2, pp 93-96, Feb. 1954. Description 
of the standard, its calibration, and 
probable accuracy. 
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“ELECTRON-OPTICAL § H AD 
METHOD OF MAGNETIC-FIELD 
PING” L. Marton, J. Arol Sim 
. > yn pene da Journal of 
° e National Bureau of 
52—No. 2, pp 97-104, Feb. Fras Vol, 
mary of the present status of a system 
mapping electric- and magnetic-field ii for 
butions which because of their very 
dimensions, extending to below 1 

or because they would be ween 
affected by the presence of a conventi 
probe, are -_ capable of  satisf, 
measurement by conventi tory 
ods. onal probe meth. 
“AN ACCURATE VOLTAGE 

TOR FOR MAGNETIC FIELD wane 
UREMENT” E. W. Fuller and L. U. Hib. 
bard; Journal of Scientific Instry; 
(London) Vol. 31—No. 2, pp 36.49 F 
1954. Device which accepts positive vein 
ages in the range from 0.7 to 7 yolts and 
provides Fe photographic record of the 
integrated output at interval 
aeeneeneereey of 0.1%. * of 0.01 one 
ye, JM AND LIMITIN 

ING CONDITIONS FOR DOWNER 
DIFFUSION CLOUD CHAMBERS” A R 
Bevan; Journal of Scientific Instruments 
(London) Vol. 31—No. 2, pp 45-49 Feb, 
1954. Information to determine tempera. 
ture conditions required for good operation 
with any permanent gas at all useful 
pressures and for any given mean radia. 
tion intensity. 

“A LOW-TEMPERATURE X-RA 
ERA” E. A. Owen and G. L Witee 
Journal of Scientific Instruments (Lop. 
don) Vol. 31—No. 2, pp 49-54, Feb, 1954 
For use with small specimens at tempers 
tures ranging from ambient to —194 ¢ 
“A SIMPLE X-RAY DIFFRACTION 
VACUUM CAMERA FOR MEASURING 
LONG SPACINGS” D. C. Bisset and J, 
Iball; Journal of Scientific Instruments 
(London) Vol. 31—No. 2, pp 55-56, Feb, 
1954. Built to examine the small angle 
diffraction pattern from built-up mult. 
layers of long chain compounds and of 
proteins. 

“AN APPARATUS FOR THE ACCt- 
RATE MEASUREMENT OF MAGNETIC 
SUSCEPTIBILTY” R. Cini and L. Sac 
coni; Journal of Scientific Instruments 
(London) Vol. 31—-No. 2, pp 56-59, Feb. 
1954. Quartz fibre vertical torsion balance 
employs null method to secure acew 
in order of 2 parts in 10000 for diamag- 
netic materials. 

“A PRECISION SPHEROMETER” J. W. 
Gates, K. J. Habell and S. P. Middleton; 
Journal of Scientific Instruments (Lon 
don) Vol. 31—No. 2, pp 60-64, Feb. 1954. 
For measurement of curvature of trans 
parent lenses and test plates without dam- 
age to surface. 

“A RECIPROCATING MERCURY PUMP 
FOR GAS ANALYSIS APPARATUS” 
E. A. C. Chamberlain and P. L. Walters; 
Journal of Scientific Instruments (Lo 
don) Vol. 31—No. 2, pp 66-67, Feb. 1954. 
Simple, robust pump used to mechanize 
the Haldane type of gas analyzer. 
“DEW POINT—A MEANS OF MEASUR- 
ING THE CARBON POTENTIAL OF 
PREPARED ATMOSPHERES” Norbert 
K. Koebel; Metal Progress Vol. 65—No. 
2, pp 90-96, Feb. 1954. Dew point meas 
urement as it applies to furnace atmo® 
pheres for heat treatment of medium, 
high-carbon and tool steels. 

“A FLEXIBLE FIBERSCOPE, USING 
STATIC SCANNING” H. H. Hopkins and 
N. S. Kapany; Nature (London) Vol. 1% 
No. 4392, pp 39-41, Jan. 2, 1954. _An op 
tical unit comprising a multiplicity of 
very fine transparent fibers align 
mounted as a flexible structure. Discuss 
possible a to gastroscopes, 
tocopes and the like. . 

“A NEW METHOD OF TRANSPORTING 
OPTICAL IMAGES WITHOUT ABERR 
TIONS” A. C. S. van Heel; Natare (lor 
173—No. 4392, p 39, Jam 


don) Vol. p 
1954. Communication describing that 
work on optical unit similar to 


mentioned in abstract 306. 

“THE R. W. PAUL INSTRUMENT 
FUND” Nature (London) Vol. are 
4398, pp 283-285, Feb. 13, 1954. Con' rs 
brief description of some instrument 
velopments aided by this fund including 
gravimeters, spectrometers of several 
kinds, ruling engines, interference — 
scopes and fiberscopes. (for latter 
abstract 306). 

“A PRECISION ELECTRODYNAMONE 
TER STANDARD AND A.C./D.C. y 
FER INSTRUMENT” J. W. Whi 
The Proceedings of the Institw ion Patt 
trical Engineers (London) Vol. 101— 
2—No. 79, pp 11-20, Feb. 1954. Detailet 
description of wattmeter-voltm ool 
ter and a.c./d.c. transfer instrument Lb 
at South African National Phys ‘. 
oratory for testing a.c. instrumen 
references. 
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THERE’S MORE FOR YOUR MONEY: - IN 


BEHAVIOUR OF CONTROL SYs- 
iit. “Tus WITH DEFINITE TIME DELAY 


AND RANDOM DISTURBANCE” P. J. i”) Py 
- The Proceedings of the Institu- C '@) 

eased Electrical Engineers (London) Vol. A N N U | IAT 4 

101—Part 4—No. 6, pp ~— ma 1954. Y TE 

Mathematical treatment, adaptable to Ss 5 s A S 


many forms of proc controls, servo- 
systems and manually operated control 
systems. 16 references. eabeay 

“4 STROBOSCOPIC FREQUENCY MET- 


" ER” C. W. og gh Re og No annunciator system ever offered as much in value as 
eee Wel 42—No. 3, pp 594-596, March PANALARM “50”. 

1954. = a ag lame ga Examine for yourself every piece and component consider 
eet reading of frequency to the near- the savings you realize through standardization and complete 
est kilocyele in the range 3 to 30 mega- flexibility that only PANALARM “S50” provides 

FO CH TYPE THERMISTOR” Frank Then, evaluate dependability. Beyond all else, PANALARM 
' K. Bennett; Product Engineering Vol. 25 | 50” represents the greatest value in audio-visual alarm systems 
—No. 3, pp 182-185, March 1954. Brief by ‘its record of dipendable seveiee sinus 


article giving characteristics and recom- 

mendations for application of thermistors 

to various temperature measurement and 
trol problems. 

LIQUID LEVEL INDICATOR FOR 

CONDENSED GASES AT LOW TEM- 

PERATURES” W. E. Williams, Jr. and 


E. Maxwell; The Review of Scientific In- G TA N D A R D Cc be A S Ss | g 


struments Vol. 25—-No. 2, pp 111-114, Feb. 


1954. Utilizes capacitor type sensor to : . , : 
measure, indicate, record and control] the is interchangeaDle without re-wil 
level of liquified gases inside a closed ing for all types of annunciato! 
vessel. . . (ciate a } | 
. “HIGH-SPEED TURBINE-DRIVEN MIR- SCTVICE Standard audio-visual 
RORS” Willard E. Buck; The Review of ringback bullseyes “or name 
Scientific Instruments Vol. 25—No. 2, pp . j : ‘ 

) LCS, (FrOUuUdDIe OF TUNNING signals: 


115-119, Feb. 1954. Constructional details 
of mirrors and drives operating as high ele Greleicceme) an leh. melartismelelcelalels: 
as 10,000 rps for use in a camera taking t 

pictures at rate of 3,500,000 per second. 
.“A SCINTILLATION PAIR SPECTRO- 
METER” Harry I. West, Jr. and L. G. 
Mann; The Review of Scientific Instru- 
ments Vol. 25—No. 2, pp 129-135, Feb. 
1954. Description of instrument using 
three Nal (T‘) crystals and having a 
high rejection rate of all unwanted pulses. 
. “DETECTION OF 2.5 MEV NEUTRONS 
WITH A SINGLE-CRYSTAL SCINTIL- 
LATION COUNTER” Ralph E. Segel, C. 
D. Swartz and George E. Owen; The Re- 
view of Scientific Instruments Vol. 25 
No. 2, pp 140-144, Feb. 1954. Discusses 
characteristics of stilbene counter with 
reference to determination of neutron 
energy and intensity by suitable analysis 
of data 

.“AN AC CATHODE-FOLLOWER CIR- 
CUIT OF VERY HIGH INPUT IMPE- 
DANCE” James Ross MacDonald; 
Review of Scientific Instrements Vol. 


PANALARM 
IS PROVEN! 


No. 2, pp 144-147, Feb. 1954. Description In hundreds of plants 

of circuit using conventional tubes; input . » far mar aT 

resistance exceeds 4 x 10° ohms from 100 serving for many years 
Panalarm Annunciators 


to 4700 eps. 

. “AN ION CURRENT INTEGRATOR” 
Raphael Littauer; The Review of Scien- 
tiie Instruments Vol. 25—-No. 2, pp 148- 
152, Feb. 1954. For measuring currents in 
the range 10-" to 10-* ampere. 

.“A LOW-LEVEL RADON COUNTING 
SYSTEM” G. L. Bate, H. L. Volchok and 
J. L. Kulp; The Review of Scientific In- 
struments Vol. 25—No. 2, pp 153-157, Feb. 
1954. Utilizes carefully made 4 liter ion 
chamber, with 15 alpha count per hour 
background, in conjunction with vibrating 
reed electrometer. 

. “A SPECIMEN HEATER FOR ELEC- 
TRON DIFFRACTION” R. G. Picard and 
E. G. Dornfeld; The Review of Scientific 
Instruments Vol. 25—No. 2, pp 158-160, 
Feb. 1954. For diffraction studies at tem- 
peratures up to 1500 F. 


“A NEUTRON-SENSTIVE IONIZATION 


have demonstrated out- 
standing performance 
They have won confidence 
for the very critical exeb a! 
they play in plant opera- 
tion and safety 





CHAMBER WITH ELECTRICALLY AD- tom 

JUSTED GAMMA COMPENSATION” H. 

8. McCreary, Jr. and Robert T. Bayard ; F oo. 
The Review of Scientific Instruments Vol. ‘ J ” 

25—No. 2, pp 161-164, Feb. 1954. Dis- > y 
cusses the design considerations and per- _ Y \ 


formance of a chamber which is capable SU a . PANALARM PLUG-IN UNITS 


of remote adjustment. 

“A MULTICHANNEL PULSE HEIGHT 

sang DELAY TIME RECORDER” Wil- heart of the system incorporate 
sed C. G. Ortel; The Review of Scientific finest telephone-type relays and specia 
mstruments Vo]. 25. No. 2, pp 164-169, | : : a . coee 


Feb. 1954. Designed for recording both contact arrangements assure sequen 
the height of a pulse from a scintillation tial operation. Hermetically s ed suit- 
counter and the delay time between this re erg , : : einedig ie: ou 
pulse and a pulse from a BF; neutron able for Class I, Div felerberedes. 
— Pulse heights recorded in 40 
 Seomer and neutron delay times in 15 SEND FOR COMPLETE MANUAL 

~ Ask for Catalog 100-A 


“MEASUREMENT OF HIGH VACUUMS 

z Ss 
ad LOW TEMPERATURES” M. P. Gar- 
aonent Aaron Wexler; The Review of 

¢ instruments Vol. 25—No. 2, pp 
170-172, Feb. 1954. Shows application of 
mass spectrometer for measurement of 


Heid Relive Stpcrakae” mm He at PANALARM PRODUCTS, INC. 


6312 North Broadway + Chicago 40, Illinois 
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ABSTRACTS 


by Morris G. Moses 











No. 2,669,121 Issued 2/16/54, Filed 12/2/48 
R. L. Garman and M. E. Droz, asrs. to General 
Precision Laboratory 

A SUPERSONIC FLOW METER for meas- 
uring the velocity of flow in a closed system 
and which comprises two transmitters and two 
receivers (electronic) and detecting and emit- 
ting elements. Feedback from each transmit- 
ter receiver pair goes through a pulse oscilla- 
tor and the signals from the two pulse oscilla- 
tors are mixed to obtain a beat frequency 
which is a function of flow rate. 


No. 2,669,124 Issued 2/16/54, Filed 2/25/54 
J. A. Roberts, asr. to General Electric Company 
A SO-CALLED “MOLECULAR” TYPE 
VACUUM GAGE which measures and indicates 
pressures without the use of external primary 
detectors. A synchronous motor drives one 
member of a pair of concentric cylinders at 
3600 RPM. Gas introduced between the cylin- 
ders allows an exchange of momentum from 
one cylinder to the other. The number of 
molecules in a given volume being a function 
of pressure, the resultant transfer of motion 
is translated into a pointer reading and damped 
magnetically. Pressure range is nominally 
from one-half micron to 20 microns. 


No. yo Issued 2/16/54, Filed 4/29/48 

. G. Har 

A FORCE-BALANCE PRESSURE TRANS- 
MITTER of Swedish design mentioned to read- 
ers who might be interested in foreign product 
design. 


No. 2,669,247 Issued 2/16/54, Filed 3/11/50 
G. Olah, asr, to Precision Developments Com- 
pany, England 

A DIFFERENTIAL PRESSURE TRANS- 
MITTER utilizing two inverted bells as meas- 
uring elements. Increased sensitivity and fast- 
er response is achieved with separate pilots in 
each half of the two-bell force circuit. 


No, 2,669,252 Issued 2/16/54, Filed 2/21/50 
Victor Farris 

A TYPICAL MODERN DESIGN FOR THE 
“NOZZLE” type safety valve made by one of 
the established firms in this field. 


No. 2,669,874 Issued 2/23/54, Filed 10/17/50 
H. Ziegler, asr. to Askania-Werke 

A FLUID FLOW METERING AND INTE- 
GRATING INSTRUMENT utilizing an electro- 
dynamic measuring system and meter integra- 
tor of the ampere hour type; a novel feature 
of the entire apparatus being a zero-stabilizing 
magnet which compensates for the inherent 
error due to the starting friction of the 
meter-integrator. 


No. 2,669,877 Issued 2/23/54, Filed 11/30/48 
H. F. Dunlap and J. H. Ramser, asrs. to At- 
lantic Refining Company 

THIS IS A_ PIEZO-ELECTRIC TYPE 
TRANSDUCER whose output frequency is a 
function of pressure and whose mechanical 
construction is particularly adapted to the 
petroleum industry. 


No. 2,670,002 Issued 2/23/54, Filed 8/1/49 
D. B. Bell. 

A SELF-PROPORTIONING FLUID FEED 
DEVICE for feeding a reagent into a stream 
of lighter liquid. The device consists of an 
upright cylindrical vessel divided by a trans- 
verse partition into an upper storage chamber 
and a lower transfer chamber. The light and 
heavy fluids are fed to the top and bottom 
chambers, respectively. A small duct extends 
from a point within the transfer chamber 
below the inlet to a point near the top of the 
storage chamber. Another duct for make-up 
extends from the partition into the transfer 
chamber to a point close to the outlet. Turn- 
ing the device upside-down permits feeding a 
lighter liquid into a heavier one. 


No. 2,673,463 Issued 3/30/54, Filed 10/28/48 
C. N. Kimball and W. R. Lewis asrs. to C. J. 
Patterson Company 

A CONSISTENCY DETERMINATION AP- 
PARATUS for measuring the relative con- 
sistency of a material as it is being stirred 
by a power driven blade comprising a means 
for creating a fluctuating potential proportional 
to power consumed in driving the stirring blade 
and means of rectifying and smoothing such 
a potential for curve recording purposes. 
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No. 2,673,465 Issued 3/30/54, Filed 3/24/51 
L. Goodman and E. Olsen, asrs. to Foxboro 
Company 

ANOTHER WELL-KNOWN RECORDING 
INSTRUMENT incorporating a balancing ca- 
pacitor in part of the mechanism. This is 
another fundamental instrument which has 
found its way into many industrial and labora- 
tory situations because of the novel approach 
to “continuous” balancing. 


No, 2,673,960 Issued 3/30/54, Filed 3/22/50 
A. H. Dobimaier, asr. to Bell Telephone Labor- 
atories 

APPARATUS FOR DETERMINING THE 
POWER-RESISTANCE characteristic of a 
thermistor utilizing an amplifier and resistance 
bridge in conjunction with a stabilized oscil- 
lator circuit. Cited here for emphasis on the 
thermistor as a temperature responsive ele- 
ment. 


No. 2,674,262 Issued 4/6/54, Filed 3/30/51 

’. D. Bradshaw 

A VALVE CONSTRUCTION SENSITIVE 
TO FLOW RATE. The valve has a normally 
convex flexible seating member with a series 
of holes to allow flow through valve at pre- 
determined rate. When rate exceeds the set 
rate, the convex member is compressed and 
locks against the seat to prevent a higher 
flow rate. 


No. 2,674,363 Issued 4/16/54, Filed 11/16/50 
O. W. Graham, asr, to Instruments, Inc. 
CONTROL FOR MOVING BEDS OF 
CATALYSTS by radiating catalyst and detect- 
ing catalyst with radiation element. Bed re- 
plenishment is achieved automatically. 


No. 2,674,513 Issue 4/6/54, Filed 3/24/49 
H. L. Bowditch, D. Fuller, and M. Bradner, 
asrs. to Foxboro Company 

A VERY POPULAR MULTI-RECORD CIR- 
CULAR CHART RECORDING MECHANISM 
in which the inking pens are interchanged 
with a magnetic pen holder. Readers will be 
interested to read the claims and compare 
them with the conventional two, three, and 
four pen mechanisms. 


No. 2,674,695 Issued 4/6/54, Filed 7/27/50 
E. J. Grace, Jr. asr, to Sun Oil Company 
APPARATUS FOR CONTINUOUSLY INDI- 
CATING THE LEVEL OF A LIQUID IN A 
CLOSED VESSEL. The design is based on a 
number of penetrative radioactive sources on 
one side of the vessel and a radiation detec- 
tor to view these sources. The radiation pat- 
tern is the clue to the liquid level. Mentioned 
here as a reminder to readers of the increasing 
uses of radioactives in measurement and con- 
trol. 


No. 2,674,719 Issued 4/16/54, Filed 10/18/50 
A. J. Williams, Jr. asr, to Leeds and North- 
rup Company 

A TEMPERATURE COMPENSATING SYS- 
TEM FOR USE in pH work which utilizes a 
resistance thermometer as the primary temp- 
erature element and a fundamental feedback 
circuit for stabilization. 


No. 2,671,174 Issued 3/2/54, Filed 2/2/50 
R. Burgholz 

MEASURING OF MEASURING FLOW 
MEDIA BY X-RAY in which material flows 
through a pipe line having a rotor section of 
light-resistant material. An impeller wheel in 
this section revolves at a rate which is a func- 
tion of flow and interrupts an X-ray beam. A 
receiver (radiation detector) interprets the re- 
sultant frequency-interruption pattern as a 
fiow rate. 


No. 2,671,336 Issued 3/9/54, Filed 11/30/49 

No. 2,671,337 Issued 3/9/54, Filed 3/31/51 

H. A. Hulsberg, asr. to Universal Oil Products 
TWO UNIQUE DESIGNS INCORPORAT- 

ING PERMEABLE tubing as the primary 

element for detection of hydrogen in a mixture 

of other gases. 


No. 2,671,657 Issued 3/9/54, Filed 7/18/49 
L. O. Cooper 

THE TOTAL QUANTITY OF A MATERIAL 
PASSING OVER A CONVEYOR BELT is con- 
tinuously weighed with this apparatus consist- 
ing of a pneumatic/hydraulic pilot actuated by 
an idling roller in the conveyor mechanism. 
The apparatus is suited for bulk, granular ma- 
terials with irregular shapes. 
No. 2,671,710 Issued 3/9/54, Filed 9/9/52 
H. L. Bowditch, asr. to Foxboro Company 

ONE OF THE NEWER MINIATURE 
STRIP-CHART RECORDING ROLL MECH- 
ANISMS is described by this patent. Features 
included are a reroll device and positive gear 
drive. 
No. 2,671,834 Issued 3/9/54, Filed 1/23/52 
L. J. Kmiecik, asr. to McDonnell and Miller 
Company 

A FLOAT OPERATED SWITCH FOR RUG- 
GED INDUSTRIAL APPLICATIONS such as 
boiler level control. Magnets are employed 





for the transfer of motion throu ‘ 
ly sealed housings. * mechanical 
No, 2,672,151 Issued 3/16/54, Filed 12/7 
W. F. Newbold, asr. to Minneapoli $8 
Company — 
READERS ARE URGED TO § 
patent on a_ well-known DIFFENee thin 
PRESSURE CONVERTER of the force bal. 
ance type to gain an appreciation for the 
breadth and complexity of claims on this 
ticular type of device which has became al 
common and fundamental. ® 


No. 2,672,154 Issued 3/16/54, Filed 6/9/49 
W. B. Leslie and O. K. Neville, asrs. to The 
United States Atomic Energy Commission 
A SIMPLE DESIGN FOR A Pp 
REGULATOR utilizing a liquid U-e 
ometer in which the angle of the legs js varied 
to change the pressure required for bringing : 
one leg and the connecting liquid colump in t 
contact with a fixed point on the second leg 


No. 2,672,285 Issued 3/16/54, Filed 11/3/49 
R. D. Irwin, asr. to Minneapolis-Honeywel 
Company 

A PATIENT SHOWING A BASIC PNgp. 
MATIC-ELECTRIC INTEGRATOR MECHAN. 
ISM. Further study of the patent reveals sey. 
eral well-known fundamental linkages ang 
components common to a majority of comme. 
cial instruments in all fields. 


No. 2,672,750 Issued 3/23/54, Filed 5/9/51 
W. G. Green, asr, to A. V. Dayton Engineering 
Corporation 

AN APPARATUS FOR CALIBRATING 
PRESSURE GAGES which is a modification of 
the familiar ‘‘Dead-weight”’ tester. This de 
vice incorporates electrical indication of the 
settings. 





Printed Copies of patents are avail- 
able at 25c each, design patents Itc 
each. In ord-ring, clearly identify by 
number and title all material desired, 
All fees must be paid in advance, in 
United States currency, Post Office 
Money Order or Certified Check, payable 
to the Commissioner of Patents, Wash- 
ington 25, D. C. 
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uring and controlling instruments 
used in modern industry, as typified 
by the M-H line; (2) supervised lab- 
oratory and bench work giving the 
student actual practice in dismantling 
and reassembly, trouble-shooting and 
testing procedures, and adjustment 
and calibration work; (3) cooperative 
programs with user-companies who de- 
sire to conduct their own instrumenta- 
tion courses, making use of the 

















> School's facilities. M-H is willing and 
SURE This column features news of educational programs in instrumentation anxious to cooperate in joint endeavors 
mat conducted by instrument manufacturer-and user-industries, vocational schools, of this type whenever the teaching 
ging | colleges, ISA Sections, etc. It is hoped that it will further stimulate interest in schedule permits; (4) conduction of 
mn in instrument education and perhaps contribute to an improvement in the quality of seminars for university personnel in- 
leg. similar programs through a dissemination of information on instructional methods terested in the Science of Instrumen- 
/49 and accomplishments. For further details on the programs described, write directly tation. 

eywell to the sponsor. If you would like to have such training made available to you, 


, ret : The overall program incorporates a 
why not show these articles to your training department, your supervisor, or your : a I 


. : . zreat flexibility. Various phases of 
7 3 n Chairman?—R.J.J. re i? 

HAN. ISA Sectio the program are intended to be of 

8 sev. direct interest to the professor, the 


- | The Honeywell School of Industrial Instrumentation’ plant manager, the operating engineer, 


the maintenance engineer and the 
technician. The individual courses 





1 The School Celanese Corp. of America, General . 

ering The Honeywell School ( Minneapolis- Motors Corp., Cannon Mills, The U. S. are comprehensive, yet short enough to 
TING Honeywell Reg. Co.) was founded in Rubber Co., Proctor and Gamble Mfg. release personnel ea quickly = oe 
on of 1935. Since that time it has graduated Co., The Aluminum Co. of America, sible. Courses are flexible to meet in- 
S de more than three thousand instrument ete. dividual group needs. The courses are 
tthe service men. The school originally had “practical” in that they deal with spe- 


During recent years classes have been 
conducted for representatives of the 
Atomic Energy Commission. 


cific equipments and situations, and 


facilities for training a class of ten; c : 
are conducted by an instructional staff, 


today it can accommodate classes of 





— seventy-five. It has had students come composed of a Director and six full- 
" from various parts of the world, includ- | The Educational Program time lnetrusters regrentas 25 Sp 
he ing South America, Mexico, China, The announced objective of the gregate experience of over one-hundred 
r Holland, Iran, France, Turkey and School at its inception was to “educate years, most of it in field-service work 
“ Great Britain. During World War II new men in the fundamentals of in- and instrumentation instruction. 
“e many whole classes were composed of strumentation and to give experienced 
: technicians in the Armed Services. men frrther knowledge of instrument 
Students have come from many of details”. In practice the school’s of- Physical Facilities 
4 the largest instrument-user industries, ferings have come to include (1) pre- RN ae tt = , 
including Standard Oil Co., E. I. du sentation of adequate _ theoretical Physical facilities of the --. moo! in- 
4 Pont de Nemours & Co., U. S. Steel knowledge to enable comprehension of clude two lecture halls equipped for 
is Corp., Owens-Illinois Glass Co., Scott the functions, principles of operation, instrument demonstrations and — 
| Paper Co., Joseph E. Seagram & Sons, vided with the latest audio-visval aids. 


and applications of the several meas- 


Bench work and laboratory practice 
areas are available for individual stu- 
dent work. Operating automatic con- 
trol demonstration units are available 
to illustrate the characteristics of 
various types of pneumatic and electric 
control systems commonly used in pro- 
cess work. Equipment is available for 
the study and calibration of both me- 
chanical and electric flow meters, ther- 
mometers and pressure gages. 


























Typical Course Outline 


Courses at the school are sufficiently 
flexible so that work on any group of 
specific subjects can be covered. For 
example, short selective courses cov- 
ering pyrometry, ElectroniK potentio- 
meters, pneumatic and electric auto- 
matic con.rol, flow meters, and ther- 
mometers and pressure gages are con- 
ducted con-currently with a compre- 
hensive instrumentation course. 

























Specialized courses for specific in- 
dustries, such as Textile, Paper, and 
Food have been conducted when enroll- 
ment has justified their formation. 














The following are typical outlines 
for the Comprehensive and Selective 
Courses: 











(Continued to Page 44) 












*The Editor is indebted to the Minneapolis- 
Honeywell Regulator Co. for supplying the 
basic information for this feature. 


















SCHEDULE OF COMPREHENSIVE COURSE 


Lectures Lab. work 


Subject Days Days 
Millivoltmeter Type Pyrometer .............. Zz ii 
Mechanical Potentiometer Pyrometer : pos 2 ) 
Continuous Balance (ElectroniK) Potentiometer .. 2 “| 
Electrically Operated Automatic Contro! . 1 6 
i RT MEER SN NC SNEED 2 5 
Thermometer—Pressure Gage—Hygrometer oe 3 
Pneumatic Control Systems .- . 8 5 
Moist-O-Graph  _........ : 1 VA 
Tachometer AS Sag a ee ly ly 
Resistance Thermometer .. 1 1 


The time required for the Comprehensive Course is approximately fourteen 


weeks. 
SCHEDULE OF SHORT SELECTIVE COURSES 
; Lectures Lab. work 

Subject Days Days 
Pyrometer and ElectroniK Potentiometer 2 § 
Pneumatic Control Systems ...... Se 1 4 
Flow Meters ........ CEE HES ee FGDC SESS ih 8 oo eee ee 1 4 
Thermometers—Pressure Gages—Hygrometers _..00.......002..0...000002cccceeee. 1 4 


Students may be registered for the 
entire course or any part thereof. The 
entire course covers a period of five 
weeks. 


A WRITTEN examination is given 
on the completion of each subject. 
Students are rated for their proficiency 
in both theory and practice. 


Student Qualifications 


Qualifications are flexible. Prospec- 
tive students should have a_ back- 
ground including a high school educa- 
tion and preferably some additional 
training in mechanical, electrical or 
chemical engineering, or the equiva- 
lent practical experience. Some knowl- 
edge of the fundamentals of electricity 
and physics, and the ability to work 
with the hands is essential. Men who 
have cultivated hobbies or interests 
along electro-mechanical lines are par- 
ticularly well qualified for these 
courses. 


There are no tuition charges for in- 
struction. Tools, instruments and all 
materials, including texts, required for 
the course are furnished by the school. 
The student or his employing company 
is required to cover the costs of trans- 
portation to and from Philadelphia, 
and living expenses during the school 
period. 


While many diversified courses have 
been considered for the future, the 
needs of industry determine to a large 
extent, whether such courses will be 
made available or not. 


Newark College of Engineering 


Since the school is dedicated to meet- 
ing the requirements of the industry 
which it serves, the courses offered 
and their subject matter is dedicated 
by these needs. 


Observations and 
Experience of M-H 


The courses offered have proved 
particularly helpful to construction 
men, who must operate and supervise 
tests on new plants and units prior 
to their acceptance by the purchaser, 
and to process-operating personnel who 
must keep units in production. 


Students appear to gain maximum 
skill and confidence when the instruc. 
tional program includes actual bench 
practice in calibration, repairs, etc. 


Students in general favor examina- 
tions. 


During the course, outside counsel 
and assistance is frequently desired by 
the students. This is provided. In 
addition, special problems of an engi- 
neering nature may be discussed with 
the appropriate Division of the Com- 
pany during the student’s stay. Group 
discussions of general interest prob- 
lems are encouraged. 


Applications for enrollment are 
heavy. Reservations are often made a 
year in advance of the scheduled 
course. 


Aids Instrument Industry 





Continuing its program for meeting 
the growing demand in the industrial 
community for men and women trained 
in the use of instruments, the Newark 
(N. J.) College of Engineering is 
offering courses on Instrumentation at 
basic and advanced levels. 


Elements of Industrial Instrumenta- 
tion is a basic course covering the 
measurement of temperature, pressure, 
flow and level. It includes some ele- 
mentary principles of physics, upon 
which measurements are based, and 
the basic types of equipment used in 
industry. This course is given in co- 
operation with the New Jersey Section, 
ISA, under the direction of the Special 
Courses Division, Newark College of 
Engineering. 
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The instructor is John J. Kelly, 
Instrument Department, Calco Chemi- 
cal Division of the American Cyanamid 
Corporation. Mr. Kelly is a member 
of the New Jersey Section, ISA. 


On the graduate level the College 
continues to offer a course in Spectro- 
photometry under the direction of Dr. 
Carl W. Carlson, Chemical Engineering 
Department, and conducted by J. J. 
Heigl, Research Chemist at the Esso 
Research Center, Standard Oil Devel- 
opment Company. This course covers 
the use of such instruments as Mass 
Spectrometers, Flame Photometers, 
High Frequency Titrimeters, Dielectric 
Analyzers, Polaragraphs, and Infra- 
Red, Ultra-Violet, and Visible Spectro- 
photometers.—Harry R. Karp. 





The Rise of Spectroscopy 





“For well over 500 years, from the 
time of medieval alchemy to our da 
of modern chemistry, men have ele 
looking for better ways to understang 
the nature of the materials and Meth. 
ods they are called upon to handle. 
Analyzing glues, plastics, drugs, chem). 
cals, paints and fabrics, and control. 
ling their manufacture, have often 
been not only a problem, but quite 
simply a nuisance... 

“With the development of the Photo. 
electric cell, and with the resulting 
design and construction of Photo-elee. 
tric instruments—direct reading, fag 
in action, many of them automatically 
operated—a new method of analysis 
has come into being. Its general term 
is spectrophotometry and its use signi. 
fies the dawn of a new day and a ney 
hope for harried chemists everywhere 

“Essentially, the method is based op 
the fact that every element in exigt 
ence has a unique color absorption 
characteristic, which once identified 
can always be recalled. Through spee. 
trophotometry, every element can le 
traced by its color-position in the vast 
range of separable graduations of the 
spectrum, from ‘sightless’ infra-red, 
through the so-called visual area to 
‘sightless’ ultra-violet. 


“No single machine can handle al 
problems, but there is already a long 
list ef specialized devices, with names 
to delight a spectroscopist’s heart, 
Mass spectrometers, flame photometers, 
high frequency titrimeters, dielectric 
analysers, polaragraphs, and _ infra 
red, ultra-violet, and visible spectro 
photometers are the most important 
ones. Additions to the list are con 
stantly being produced. 




























































“Strangely, industry and the col 
leges have been slow to take advantage 
of the tremendous opportunities the 
method affords. It has been argued 
that one of the reasons lies in the cost 
and maintenance of the machines 
themselves, which admittedly is high 
Another is that many chemists have 
been somewhat awed by their complet 
ity. A third that the few companies 
which have installed them have gained 
such a competitive edge that they pre 
fer not to publicize the results. 


“Applications of physico-chemical it 
strumental methods, to give them their 
full title, are legion, both in research 
in the laboratory and in control @ 
manufacturing. Measvrements in the 
ultra-violet and visual regions have 
long been valuable for these purposes, 
and in recent years similar measule 
ments in the infra-red field have beet 
found of immense importance, par 
ticularly in the petroleum industries 


“All industries can use them if they 
have any research or control problems 
at all, and some have found them @ 
have an influence far beyond their & 
sential purpose. Not only do they save 
time, money, inaccuracy, and frustt® 
tion. They also clear the atmosphere 
of smells, smoke, dust, dirt, and 
aches. In plants where analysis 
control is widespread, as in the dru 
industry, they have indeed rep 
darkness with light and cleanline® 
and have raised employee-morale 
measurably."—NCE Today; publica 
tion of the Newark College of 
neering. 
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Gordon Research Conference on Instrumentation 
At Colby Junior College to be Held July 26-30 


Bach year a number of week-long 
scientific conferences known as the 
on Research Conferences, in honor 
of their originator Prof. Neil Gordon, 
are held under the general sponsorship 
of the American Association for the 
Advancement of Science. These confer- 
ences are held on the campuses of 
several New Hampshire colleges. 

The program for the Conference on 
Instrumentation to be held this year 
at the Colby Junior College, New Lon- 
don, New Hampshire, from July 26 
through July 30, is given below. 


GORDON RESEARCH CONFERENCE ON 
INSTRUMENTATION 


Colby Junior College, New London, N. H. 
Ralph H. Munch, Chairman 
Robert H. Osborn, Vice Chairman 


July 26: Britton Chance, ‘Biophysical In- 
strumentation”; George McKnight, “‘Applica- 
tion of the Frequency Response Technique to 
Chemical Processes.” 


July 27: J. W. Beams, “Production and Use 
of High Centrifugal Fields”; W. J. Youden, 
“Statistical Design as An Aid to Improving the 
Precision of Instruments.”’ 


July 28: H. M. Paynter, “Practical Compu- 
tation of Nonlinear Control Problems”; H. R. 
Hegbar, “Electronic Analog Computers and 
Data Handling.” 


July 29: Peter Elias, ‘Information Theory” ; 
N. B. Nichols, ‘“‘Recent Developments in Tran- 
sistors.”” 

July 30: H. F. Schwede, “Oil Well Logging 
Techniques”; W. H. Howe, “‘Present Status of 
High-Pressure Measurements.”’ 


Additional papers to be presented during the 
week: W. G. Sykes, ““Some Problems in the Con- 
struction of a Streak Camera for the Photogra- 
phy of Explosives”; Paul Hoell, “‘Use of Elec- 


Attendance is limited to approxi- 
mately 100 persons and firms who have 
contributed in past years to the sus- 
taining fund of the Conference are 
entitled to send representatives. 


Those wishing to attend should ap- 
ply to Dr. George W. Parks, Director, 
Gordon Research Conferences, Univer- 
sity of Rhode Island, Kingston, R. I. 


Morning and evening sessions are 
held, leaving afternoons free for in- 
dividual or informal group discussions. 


tronic Potentiometers in Research”; K. S. Lion, 
“Recent Advances in a Method of Increasing 
Photographic Sensitivity by Electric Discharges”’ ; 
J. A. Hrones, “New Valve Actuator’; T. D. 
Sharples, “‘Universal Recording Balance”; J. 
C. Hosken, “Automatic Read-Out for a Densi- 
tometer”; A. H. Peterson and L. F. Marinac- 
cio, “Adapter for Recording 60-cycle Wave 
Forms on Ordinary Recording Potentiometers” ; 
A. H. Peterson and Victor Jackman, ‘Precise 
Determination of Humidity by a Titration 
Method”’: Marcus O’Day, “Measurement of 
Total Radiation by the Pressure Exerted on a 
Polished Diaphragm”; C. Miller, “New 
Transducer for Converting Shaft Rotation to 
Voltage’; J. Devine, “New Instruments 
for the Measurement of Pressure, Temperature, 
and Weignt”; I. Lefkowitz, ““Computer Control 
of a Baten Chemical Process’; B. S. Benson, 
“New Semi-Automatic Measuring Device, or 
Cybernetics Rampant’; R. R. Webster, “‘Im- 
proved Null Balance Method for X-Ray Meas- 
urements’; R. H. Munch, “Instrumentation 
for Vapor Phase Partition Chromatography” ; 
R. Munch, “Simple Instrumentation for 
Measuring Thermal! Stability” ; David R. Simon- 


sen, “latra-Red Analyzers at Monitors for 
Toxic Sotvent Vapors”; D. R. Conlon, “Re- 
cording Dilatometer for Polymerization 


Studies"’; D. Z. Robinson, “Hydrogen-Deuter- 
ium Analysis with a Fabry-Perot Inter- 
ferometer’’; Raymond Jonnard, “Some Experi- 
ments on Uptical Reimaging and Applications.” 


West Virginia University Schedules 14th Annual 
Gas Measurement Short Course in August 


Mark V. Burlingame, Vice President 
in Charge of Operations for the Na- 
tional Gas Pipe Line Company of 
America and also the Texas-Illinois 
Gas Pipe Line Company will present 
the principal address at the Appalach- 
ian Gas Measurement Short Course 
scheduled for August 23-25 at West 
Virginia University, Morgantown, West 
Virginia. 


C. G. Moorhead, Measurement Sup- 
erintendent of the Hope Natural Gas 
Company is General Chairman, and 
A. M. Hutchison, Measurement Super- 
itendent of the Ohio Fuel Gas Com- 
pany is Program Committee Chairman 
of the Short Course. 





Tullahoma Section Names 
Executive Committee for 1954-55 


Members of the Tullahoma Section 

have elected the following to their 
Executive Committee to carry on a new 
and vigorous technical educational pro- 
— for the coming year: President, 
enry T. Chapek: Vice President, 

Muh W. Butler; Secretary, Mack R. 
Nati ey; Treasurer, Guy J. Gardner; 
- tonal Delegate, Warren W. Johns- 
mM; Director, Robert V. Berry. Past 

ray Edmund D. Phillips will also 
© a8 a member of this committee. 


men are employed by ARO, Inc.— 
Mack R. Mutkey. _ 


June 1954 


Subjects to be covered will include 
fundamentals of gas measurement and 
special sessions on automatic control 
instruments, planning and design of in- 
stallations, pressure regulators, orifice 
meters, large capacity meters, domestic 
meters, motor valves and auxiliary 
measurement instruments. Approxi- 
mately 100 instructors have been 
chosen to teach the special phases of 
these subjects. 

The Short Course is attended an- 
nually by measurement and control en- 
gineers, and other technical personnel 
representing the petroleum, gas, and 
chemical industries. 

For further information regarding 
complete curriculum, registration, and 
dormitory or hotel accommodations, 
contact Professor R. E. Hanna of the 
University Faculty at Morgantown, 
West Virginia. 


Niagara Frontier Section 
Elects New Officers for Year 


The following ISA members have 
been elected to carry on the duties of 
the Niagara Frontier Section for the 
1954-55 term: President, Larkin A. 
Spence; First Vice President, George 
J. Meyer; Second Vice President, 
Albert H. Gibney; Recording Secre- 
tary, W. Donald Vetter; Corresponding 
Secretary, Mrs. Ferol V. Martin; Treas- 
urer, Clifford C. Barber, and Trustee, 
Jack C. Hausrath.—Ferol V. Martin. 


JUNE GRADUATES — 
Profit or Loss for Industry 


“About one and one-half million 
young people will graduate from high 
schools and colleges this June,” accord- 
ing to a recent report prepared by In- 
dustrial Psychology, Inc. 

“Job placement of these inexperi- 
enced students will be difficult for the 
simple reason that, present experience 
shows, four out of 10 of these young- 
sters will land in the wrong job or 
otherwise washout in the first year on 
the job—leaving their employers with 
a staggering loss in dollars and worth- 
less training.” 

Some indication of the significant 
bill that industry pays in the selection 
and integration of new workers is pro- 
vided in a study reported upon by the 
American Management Association. 
The study, which analyzed the job per- 
formance of 1167 college students 
hired by 247 companies, disclosed that 
42 per cent proved unsatisfactory, or 
left their jobs before the end of their 
first year. The relatively few com- 
panies lost an estimated $1,347,500 in 
these first-job washouts. When high 
school graduates are also considered, 
and for industry as a whole, this 
“washout bill” runs into many mil- 
lions every year. 


Tau Beta Pi Fellowship 

The Minneapolis-Honeywell Regula- 
tor Company is cooperating with Tau 
Beta Pi, national engineering honor 
society, in its 1954-55 program by of- 
fering its first fellowship. Richard F. 
Hoglund, graduate of Northwestern 
University, has been named Honeywell- 
Tau Beta Pi Fellow No. 1. Mr. Hoglund 
will take advanced work in Mechanical 
Engineering at Northwestern next 
year. Tau Beta Pi hopes that additional 
awards of this type can be arranged. 


Dr. Wilmer Souder Retires 
From National Bureau 
Of Standards 


Dr. Wilmer Souder recently retired 
after 39 years with the National Bureau 
of Standards. Dr. Souder was or- 
ganizer and first chief of the Bureau’s 
Dental Research Laboratory and the 
Identification Research Laboratory. 
He is internationally known for his 
work in both crime detection and den- 
tal materials, and is recognized as 
a leading authority in the science of 
precise measurement. This latter 
work formed the basis for his accom- 
plishments in the fields of dental ma- 
terials and crime detection. 

He has contributed extensively to 
the field of dental materials, introduc- 
ing physical and engineering concepts 
in the analysis of such materials. 

Prominent in the field of crimi- 
nology, Dr. Souder has done identifi- 
cation work for every department of 
the Government. When the Federal 
Bureau of Investigation was being or- 
ganized, Dr. Souder advised in select- 
ing criminal detection equipment and 
in the training of personnel. 

Or. Souder’s research papers have 
been published both here and abroad, 
and he is co-author of the _ book, 
“Physical Properties of Dental Mate- 
rials”’. 
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Manufacturing Cost Determination 
Of Automatic Electronic Factory 


A determination of the costs of 
manually and mechanically producing 
an item of electronic equipment re- 
designed according to the Modular De- 
sign of Electronics (MDE) has recent- 
ly been completed for the National 
Bureau of Standards.' The analysis 
was made by Mead Carney and Com- 
pany, Inc., Management Consultants, at 
the request of the Navy Bureau of 
Aeronautics, sponsors of PROJECT 
TINKERTOY*. The report has con- 
cluded, in part, that electronic equip- 
ment designed according to the Modu- 
lar Design of Electronics can be more 
cheaply manufactured than conven- 
tionally designed equipment produced 
by existing techniques. Based on 
survey projections for the particular 
piece of equipment studied, the manu- 
facturing cost reductions amount to 44 
per cent for Mechanized Production of 
Wlectronics (MPE), and 38.5 per cent 
for MDE-hand fabrication. 


The Modular Design of Electronics 
is based on a standard building block, 
%” square, notched ceramic wafer. 
Electronic components, such as resis- 
tors, capacitors repetitive circuit ele- 
ments, and tube sockets are made in- 
tegral with the ceramic building block. 
These are assembled in skyscraper 
fashion to form a standard module that 
earries the elements for one or more 
electronic stages. Devising circuit 
layouts by MDE involves planning in 
three dimensions rather than the con- 
ventional two-dimensional approach 
heretofore employed. The concept of 
mounting the electronic components 
such as adhesive tape resistor, titanate 
capacitors, and other miniaturized 
parts on a standard, uniform block or 
wafer and assembling four, six, or 
more wafers into a module is readily 
adaptable to automatic machine meth- 
ods. 


The system of Mechanized Produc- 
tion of Electronics largely utilizes non- 
critical raw materials. Ceramic waf- 
ers, titanate capacitors, and adhesive 
tape resistors are produced directly in 
quantity from raw ingredients. These 
and other basic electronic parts are fed 
into a mechanized assembly line com- 
posed of 20 separate machines. Here, 
machines provided with sets of steel 
stencil screens upon which the circuit 
configurations have been etched, print 
electrodes, lead connections, and other 
circuitry on both surfaces of the 
wafers and capacitors. Other machines 
automatically place as many as four 
tape resistors on a wafer and assemble 
tube sockets. Finally, a machine col- 
lects all of the component-mounted 
wafers and automatically assembles 
them into a completed module. 


1This report, complete with tables and curves, 
is available as Volume V of a series of reports 
on MPE and MDE. Volume V, “Project 
Tinkertoy Manufacturing Cost Determination” 
PB 111315, may be purchased from the Office 
of Technical Services, Department of Com- 
merce, Washington 25, D. C. Price $4.00 


*The Navy Department has recently announced 

that the name PROJECT TINKERTOY will 
no longer be employed to describe this pro- 
gram. Rather, Modular Design of Electronics 
(MDE) and Mechanized Production of Elec- 
tronics (MPE) will be used. 
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Throughout the assembly line, auto- 
matic, 100 per cent inspections are per- 
formed on all MPE component parts. 


In conducting the manufacturing 
cost determination, Mead Carney and 
Company established the following ob- 
jectives: (1) Determine the cost of 
manufacturing a specific item of elec- 
tronic equipment by MDE (model shop 
techniques) and MPE (mechaniza- 
tion), as adapted and projected to con- 
ventional production practices. (2) 
Compare these costs with the cost of 
manufacturing a similar item by con- 
ventional methods and practices. The 
scope of the survey was not to include 
a technical evaluation of the processes. 


The manufacturing techniques ob- 
served during the survey were of a 
pilot plant and/or model shop nature. 
Lttle production experience and data 
were available to draw on; particular- 
ly of the machine processing opera- 


tions. Consequently, the cost figures 
for machine processing were Neces. 
sarily based largely on estimates fop 
net machine yields, and are subject to 
revision as operating experience is 
gained. The cost figures for MDE 
hand processing are based largely op 
time studies of operations. They g 
therefore, less subject to revision With 
the accumulation of production exper. 
ience, except as necessitated by meth. 
ods improvements. 

Initially, the MDE-hand and MPE 
processes were analyzed to determine 
flow and to delineate the individual 
steps so that each stage in the hand 
processes would be compared with the 
machine processes. Although these 


Figure 2. Intermediate frequency amplifier em. 
ployed in a manufacturing cost determination 
conducted by Mead Carney and Co. The cost 
of this unit (top), constructed in large nom. 
bers by conventional manual techniques em. 
ployirng conventional component parts. vu 
compared with the costs of producing it by the 
manual techniques of Modular Design o1 Blee- 
tronics and by the Mechanized Production of 
Electronics. The inverted unit (center) jfly. 
strates the rat’s nest of wires and parts re 
quired in conventional construction. The bot. 
tom unit is the modularized version, 
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substantially the same, cer- 

are used in one and are not 
gages other. In selecting an 
item of electronic equipment for use as 
a yehicle for the cost comparison, the 
following criteria were considered: 
(1) The item must have been produced 
py both conventional methods and by 
MDE and/or MPE. (2) It should 
consist largely of MDE components so 
as not to mask the economic effects of 
the application of MDE and MPE to 
manufacture. (3) Manufacturing costs 
must be obtainable for the convention- 
ally produced version of the item. The 
item selected on these bases was an 
intermediate frequency (i-f) amplifier 
similar to interchangeable subassemb- 
lies incorporated into a variety of com- 
plete electronic assemblies. 

The major cost elements normally 
composing a sales price include profit, 
sales and administrative expense, and 
manufacturing costs. However, it was 
decided that an adequate comparison 
could be made by using only the manu- 
facturing costs in this determination. 
These were further divided into costs 
of materials, direct labor, and manv- 
facturing overhead. The last named 
element — manufacturing overhead - 
included charges for indirect labor, 
machine, equipment and tool expenses, 
occupancy expense, and miscellaneous 
expenses. 

In determining material costs, all 
parts and materials used in the 
MDE/MPE i-f amplifier were consid- 
ered to be purchased items. These in- 
cluded cables, cover assembly, coils, 
silver paint, shields, tubes, wafers, tube 
sockets, resistor tape and wire. The 
direct labor costs were based on a two- 
shift, 8-hour shift, five-day week. The 
equipment requirements were based on 
use of new machinery, realistic ma- 
chine delay time, and satisfactory pro- 
duction line balance. After establish- 
ing the equipment requirements, esti- 
mates were prepared for the number 
and skills of the operators needed, 
based on general industrial practice 
with similar equipments. The same 
type of analysis was performed for the 
equipment and labor involved in the 
production of the piece of equipment 
by model-shop techniques. In these re- 
spects, an output of 405 five-wafer 
modules by machines (MPE) was com- 
ae 400 module-per-hour output 
y and processing. 

Manufacturing costs for the conven- 
tional if amplifier were obtained from 
a Navy contractor who had produced 
4 considerable quantity of the item. 
These costs, together with similar costs 
for MDE hand processing and MPE, 
are tabulated below. 


stages are 





Method Materials 
Conventional. $35.85 
MDE-hand. 20.56 
20.56 


Me Significant conclusions reached 
ae management consultants are as 
Ohows: Substantial reductions in elec- 
nic manufacturing costs appear to 
possible through the use of either 
hen Mechanized Production of Electron- 
or the hand processing of the 
Odular Design of Electronics, as 
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compared with conventional manufac- 
turing methods. Based on the survey 
projections, the manufacturing cost re- 
ductions amount to 44 per cent for 
MPE process, and 38.5 per cent for the 
MDE-hand process. 


PROJECT 
TINKERTOY 
CONCEPT 





cmcult 
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Figure 1. Diagram showing the progression 
from a conventional amplifier circuit to its 
counterpert constructed by the principles of 
Modular Design of Electronics. Conventional 
resistors, capacitors, and coils are replaced by 
wafermountcd tape resistors, titanate capaci- 
tors, and miniaturized coils, The wafers are 
then assembled skyscraper fashion to form the 
MDE module (right). 


Manufacturing costs for MPE opera- 
tions are lower than the hand processes 
in 13 of the 20 process steps, or groups 
of steps, delineated for this survey. A 
manufacturing cost lowered by 8.9 per 
cent is indicated for a complete i-f 
amplifier manufactured by MPE as 
compared to MDE-hand methods. 

The substitution of lower-cost hand 
process steps, where appropriate, would 
result in a lower total manufacturing 
cost for the i-f amplifier than the 
present projected machine process total 
cost. 

An investment of about $665,000 is 
required to create a facility to produce 
405 modules per hour by machines, 
whereas $82,000 is needed to establish 
a hand process facility to produce 400 
modules per hour. However, the dif- 
ference in machine investment would 
be repaid from manufacturing cost 
savings within less than one year and 
five months of operations at full ca- 
pacity. 

The Mechanized Production of Elec- 


Direct Manufacturing 

Labor Overhead Totals 

$5.60 $5.44 $46.89 
5.99 2.27 28.82 
2.83 2.86 26.25 


tronics uses fewer labor hours per unit 
produced than does the MDE hand pro- 
cess, but requires a larger proportion 
of higher skilled personnel. 

Little, if any, manufacturing cost re- 
duction would result solely from an 
increase in size of the projected MPE 
or MDE-hand process facilities. (Some 


York Report Says Public 
Is Ahead of Industry in 
Demand for Instruments 


The public is actually far ahead of 
many manufacturers in its interest in 
automatic controls, the June issue of 
the York Report (published and priv- 
ately circulated by the York Engineer- 
ing and York-Gillespie Manufacturing 
Co., Pittsburgh) contends. 

Output of automatic instruments is 
largely being absorbed by relatively 
few industries, notably in steel, chem- 
icals and petroleum, the report notes, 
whereas the public shows great inter- 
est in a wide variety of automatic de- 
vices. 

It is not entirely the fault of manu- 
facturers that the public wants auto- 
matic instruments in their homes 
more than manufacturers demand 
them in their plants, the report con- 
cedes. It says many manufacturers 
have not yet been exposed to possibili- 
ties of making their plants automatic 
because specialized engineering talent 
is being monopolized by defense and 
atomic energy orders, and present pro- 
duction of instruments is going largely 
to the few industries in which benefits 
are greatest and competition dictates 
maximum use. 

“That’s why engineer-salesmen aren’t 
pounding on the doors of thousands of 
plants in other industries, asking per- 
mission to show how installations of 
automatic instruments can eliminate X 
number of jobs and increase produc- 
tion efficiency,” says the report. 


— ISA— 


New Machine Will Make 
Mile of Paper in 2 Minutes 


treat Northern Paper Co., newsprint 
manufacturer, has begun installation 
of a new paper machine that will make 
a mile of paper 23 feet wide in about 
two minutes. 

The machine which is being built in 
the company’s new East Millinocket, 
Me., plant, is expected to go into opera- 
tion some time this fall. It measures 
375 feet long and weighs 2500 tons. 

Built for speed of 2500 feet a minute, 
it will be operated by an electronic de- 
vice that will stop automatically dur- 
ing any breaks in the paper-making 
process. 

= {Shu 

Contrast in manufacturing methods 
will be apparent, according to Iron 
Age magazine, when Chevrolet is 
tooled up for its new V-8 engine. Un- 
like Ford, which moves its engine block 
and head through every station auto- 
matically. Chevrolet will use fewer 
automation units, less mechanical 
handling. 


reduction in material costs might be 
expected from larger purchase order 
quantities. ) 

Significant reductions may be 
achieved in the costs of the present 
MDE-hand process through methods 
improvements in several of the process 
steps. Significant reductions in the 
present MPE process costs would result 
from increases in equipment cyclic 
rates and reductions in machine delay 
time, percentages of rejects, equipment 
costs, numbers and skills of operators, 
and equipment maintenance costs. 
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on NEW MIEDIBERS 





ATLANTA 
Michael A. Dailey, Rittelmeyer and Co., Inc. 


Wilbur A. Dixon, Minneapolis-Honeywell 
Reg. Co. 

Marion A. Milton, Minneapolis-Honeywell 
Reg. Co. 

BALTIMORE 


Gardner W. Rudolf, Parr Engineering Co. 
Lewis R. Wallace, Jr., Friez Instrument Div., 
Bendix Aviation Corp. 
BLUE RIDGE 
Kenneth Caddell Anderson, Hercules Powder 


Co. 
Paul J. Mullins, Hercules Powder Co. 
BOSTON 
Irwin S. Zonis, National Research Corp. 
LOS ANGELES 
Stan Brown, S. R. Brown Co. 
John VY. Butler, Lockheed Aircraft Corp. 
Lee M. Griswold, Fairchild Camera & In- 
strument Corp. 
Howard Joseph, The Swartout Co. 
Carlo Pavone, The Fluor Corp., Ltd. 
as a8 D. Rivin, North American Aviation, 
ne. 
Edward C. Walsh, R. Welton Whann Co. 
Leo C. Willson, Charles Meriam Co. 
Louis J. Wood, Los Angeles Dept. of Water 
and Power. 
CAROLINA PIEDMONT 
— R. Sexton, Jr., James L. Highsmith & 
Oo. 
CENTRAL ILLINOIS 
Harold Ault, Electric Meters, Inc. 
CENTRAL INDIANA 
Robert E. Carmichael, Wheelco Instruments 
Div., Barber-Colman Co. 
Robert L. Clegg, U. S. Rubber Co. 
ae 4 J. Kryter, The Esterline-Angus Co., 
ne. 
Milton P. Latsha, Ball Bros. Co. 
CHICAGO 
Gustave A. Axelson, Pure Oi! Co. 
Walter Hock, Kraft Foods Co. 
CLEVELAND 
John R. O’Connor, Moeller Instrument Co. 
EASTERN NEW YORK 
Joseph S. Campbell, Genera! Electric Co. 
Winthrop T. Doolittle, Jr., J. D. Ryerson. 
Don Fox, E. H. Ossman Assoc. 
Frank W. Van Luik, Jr., General Electric Co. 
EDMONTON ; 
—— V. Runnalls, McCall Trantamac Oil 


o. 
FOX RIVER VALLEY 
Robert Vanden Boogart, 
Paper Co. 
HOUSTON 
Samuel D. Forbes, Esch & Associates, Inc. 
Philip W. Haish, The Dow Chemica! Co. 
Seth Hamilton Mitchell, Jr., Humble Oil & 
Refining Co. 
Harry F. Ogden, Jr., Fischer & Porter Co. 
William A. Russell, Industrial Generating 
Company. 
Frank C. Smith, Jr., Southwestern Industrial 
Electronics Co. 
LAKE CHARLES 
a “a F. Graham, Corn Products Refining 
oO. 
W. O. Suydam, Cities Service Co. 
LOUISVILLE 
Charles A. Bastin, General Electric Co. 
John Courtney Marks, Air Pollution Control 


Combined Locks 


Dist. 

W. G. Riley, Kentucky Synthetic Rubber 
orp. 

MILWAUKEE 


William 8S. Fiedler, Bjorksten Research Lab- 
oraturies, Inc. 
Clarence G. Johnson, Leeds & Northrup Co. 
MONTREAL 
Ian MacRae Paterson, Johnson Temperature 
Reg. Co. 
oo John Ross, Sperry Gyroscope Co., 


Richard H. Shand, Taylor Instrument Co.’s 

of Canada, Ltd. 
MUSCLE SHOALS SECTION 

Gerald E. Baker, Tennessee Valley Authority 

Ivan H. Butler, Tennessee Valley Authority 

Lelton A. Hammond, Tennessee Valley Au- 
thority 

Ned W. Kirkland, Tennessee Valley Author- 


ity 

L. Bennett Perry, Tennessee Valley Authur- 
ity 

Arthur O. Sledge, Tennessee Valley Author- 


ity 
John C. Taylor, Jr., Tennessee Valley Au- 
thority 
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NEW JERSEY 
Charles I. Buckley, Colgate-Palmolive Co. 
W. D. Fletcher, Merck & Co., Inc. 
William T. Jones, Reciprocator Laboratories 
Raymond A. Kubick, Jr., Curtis-Wright Corp. 
Edward M. Rothen, Russell & Stoll Com- 
pany, Inc. 
NEW YORK 
Arthur C. Angelos, United Aircraft Corp. 
Charles Glenford Bigelow, Jr., American Ma- 
chine & Foundry Co. 
Frank J. Frederick, Long Island Lighting 


Co. 
Dr. Charles L. Fox, Jr., New York Medical 
College 
C. T. MeF. Jaeger, Fischer & Porter Co. 
Joseph H. Kraft, H. K. Ferguson Co. 
George R. Moreland, Leeds & Northrup Co. 
Phillip W. O’Dell, J. P. O’Donnell Co. 
F. H. Rockett, Jr., Airborne Instrument 
Laboratory, Inc. 
Lawrence C. Templeton, Leeds & Northrup 


Co. 
William Charles Virbila, The Bristol Co. 
Marvin D. Weiss, Taller & Cooper, Inc. 
NIAGARA FRONTIER 
Boyden L. Denniston, Tennessee Valley Au- 
thority 
James Edwin Ludwig, Niagara Machine & 
Tool Works 
NORTH TEXAS 
Howard R. Drew, Texas Electric Service Co. 
Merton L. Freudenthal, Daniel Orifice Fitting 
Co. 
James B. Newman, Snyder Co., Inc. 
Roy G. Wetzel, Southern Union Gas Co. 
NORTHERN CALIFORNIA 
Robert F. Krupp, Gerber Products Co. 
Frank A. Litz, Union Oi! Co. of Calif. 
John H. Van Dyke, Neil H. Peterson Co. 
NORTHERN INDIANA 
Edward O. Timm, Hays Corp. 
PERMIAN BASIN 
Loomis G. Bright, Columbian Carbon Co. 
PHILADELPHIA 
Francis J. Herrmann, Radio Corp. of Amer- 


ica 
PITTSBURGH 
Charles J. Buzzanell, Jr., U. S. Dept. of In- 
terior, Bureau of Mines. 
PRESQUE ISLE 
George Starr Glenn, American Meter Co., 


ne. 
RICHLAND 

H. L. Godfrey, Genera! Electric Co. 
ROCHESTER 

Charles G. Balliett, Taylor Instrument Co’s. 

Ralph E. Clarridge, Taylor Instrument Co’s. 

Harvey E. Siebert, Johnson Service Co. 
SABINE-NECHES 

Walter E. Bates, Minneapolis-Honeywell Reg. 

Co. 

Donald E. DeBlance, U. S. Rubber Co. 

Walter W. Huber, Gulf Oil Corp. 

Leonard C. Rogers, Black, Sivalls & Bryson, 


Inc. 
Robert L. Sutton, Sr., E. IL. 
Nemours & Co. 
SEATTLE 
Charles Goggio, Jr., Boeing Airplane Co. 
Norman Theodore Stratton, Weyerhaeuser 
Timber Co., Pulp Div. 
SAVANNAH RIVER 
Phillip E. Gee, E. I. du Pont de Nemours & 
Co., Ine. 
SOUTH TEXAS 
John H. Embry, U. S. Naval Air Station 
Robbie O. Head, Celanese Corp. of America 
TULLAHOMA 
Herbert T. Wood, Jr., ARO Inc. 
TULSA 
James O. Young, Phillips Petroleum Co. 
WASHINGTON 
William J. Clark, Jr., Leeds & Northrup Co. 
Jerome Kremen, American Instrument Co. 
Francis A. Ransom, ACF Electronics Co. 
Gordon L. Taft, American Instrument Co. 
WAYNE COUNTY 
Roy D. Cusac, Rotary Electric Steel Co. 
Philip A. Hartley, Michigan Consolidated Gas 


du Pont de 


Co. 
John B, Smith, Aurora Gasoline Co. 
WICHITA 
Ralph L. Austin, The Vickers Petroleum Co., 
Inc. 
Quintin W. Brakebill, Jr., Boeing Airplane 


/O. 

Benjamin Franklin Harvey, Vickers Petro- 
leum Co., Inc. 

Winston E. Parker, Boeing Airplane Co. 


WILMINGTON 
Jack Harden, E. I. du Pont de Nemours g 


So. 
Carl Manwiller, E. I. du Pont d ‘emou 
& Co. om “4 


PORTLAND 


George H. Du Mont, U. S. Bureau of Mines 

Wayne Alan Wagner, Bumstead-Woolford Cp 

Albert M. Wallace, Taylor Instrument Com. 
panies. 

Stanley E. Watt, Instrument Sales & Service 


0. 


SCIOTO VALLEY 


Alan J. Blotcky, Goodyear Atomic Corp, 
H. H. Denney, Grinnell Co. 
Delbert L. Holden, Goodyear Atomic Corp, 
Barton J. Huddle, Goodyear Atomic Corp. 
Don H. Hutchison, Goodyear Atomic Corp, 
James C. Jones, Goodyear Atomic Corp. 
Robert G. Kemmerer, Jr., Goodyear Atomic 
Corp. 
Kenneth F. Koons, Goodyear Atomic Corp. 
Henry E. McComb, Goodyear Atomic Corp. 
William F. Payne, Goodyear Atomic Corp. 
Walter H. Sharp, Giffels & Vallet 
Clyde F. Sparks, Goodyear Atomic Corp, 
Hubbard N. Stone, Goodyear Atomic Corp. 
Jack Toler, Goodyear Atomic Corp. 


TAMPA BAY 


Charles H. Hood, Tampa Electric Co, 
Henry Albert Moshell, Jr., Tampa Electric 


Co. 
Edward E. Sharpe, Florida Power Corp. 


MEMBERS AT LARGE 
Theodore J. Albreaht, American Cyanamid 


Oo. 

Robert S. Bailey, International Minerals & 
Chemical Corp. 

William Barbarowicz, International Minerals 
& Chemical Corp. 

Ewing L. Barker, International Minerals & 
Chemical Corp. 

B. P. Bell, International Minerals & Chemi- 
cal Corp. 

William K. Berglund, Fischer & Porter Co. 

William L. Bolton, Minneapolis-Honeywell 
Reg. Co. 

William H. Broughton, Davison Chemical Co. 

Ben T. Campbell, Lenfestey Co. 

John G. Converse, The Chemstrand Corp. 

Charles Cook, International Minerals & 
Chemical Corp. 

Edmund G. Cook, Jr., The Weatherhead Co. 
Francis A. DePollier, International Minerals 
& Chemical Corp. X 
Richard F. Fardy, Chemical Plants Div. 

Blaw Knox Co. 
Joe E. Floyd, Swift & Co. 
T. J. Jensen, R. H. Clark Equipment Co. 
Theodore J. Kew, (U.S.D.A.) U. 8. Citrus 
Products Station 
Edwin O. McCartney, Lenfestey Co. 
Richard J. McCoy, F. S. Royster Guano Co. 
Cloyde McGill, Thompson Mfg. & Research 


Co. : ¥ 
Ronald B. McKinnis, Brown Citrus Machit- 
ery Corp. : 
David W. Morehouse, International Minerals 
& Chemical Corp. : 
Everett Zoet Randall, U. S. Phosphorie 
Products, Inc. 

Virgil E. Schultz, Schultz Y CIA., SA. 

Lee J. Stephens, U. S. Phosphoric Products, 
Inc. 

O. Boyd Wynne, Jr., Lenfestey Co. 

Ramon William Zimmerman, United Gas 
search Lab. 

FOREIGN t 

Paulo Mendes De Oliveira Castro, Comiss# 

Da Refinaria De Petroleo De Cubatao 


ISA — 


“Take interest, I implore you ™ 
those sacred dwellings which oe 
designates by the expressive term: 
LABORATORIES. Demand that they 
be multiplied, that they be adorned; 
these are the temples of the future 
temples of well being and happiness; 
there it is that humanity grows great 
er, stronger, better.” 

P Louis Pasteur (1822-1895) 
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e Graphic indication of process limits : 
- @ Flange-to-flange flush mounting 
jiv., 

@ Fully interchangeable in seconds 
a ®@ Drum dial, linkless mechanism 
e Fixed reading-point improves speed of 
0. scanning 
reh 
i @ Scale-set adjustable high/low operating 
guides and alarms 
rals 
< e Plug-in unit easily removed with finger Fits panel space only 244” x 544” a 
jack for check or change yet with 534” long, readable 

Ne scale in keeping with 12% accuracy. 


Hi Unique, new “graphic guides” mark high/low operating range, are 
Re alec Completely described adjustably mounted on scale drum and carry switch trippers to 
actuate alarms or take emergency action. Rotating drum dial and 
Bos , fixed reading point permit large, easily read figures and open, 
ost Gis Catalog 55-10. Waite uniform scale. Building block construction of Ratographic indi- 
for it today. cators permits field addition of alarms and guides to the basic 
precision pneumatic indicator. Illustrated are two indicators 
which form a control selector station accessory for remotely 

mounted controllers. 
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September 13-24, 1954 


FIRST INTERNATIONAL INSTRUMENT 
CONGRESS and EXPOSITION 


Philadelphia, Pa. 





Technical Program for First International 
Instrument Congress and Exposition 


The technical program of the First International Instrument Congress and 
Exposition to be held in Philadelphia, September 13-24, 1954 is the largest Annual 
Meeting ever planned by the Instrument Society of America and co-operating 
societies to date. 


Thousands of American, European, and Asiatic engineers, scientists, and 
instrument men will hear more than 300 outstanding scientists and technical 
specialists from government, educational, and industrial organizations. Few 
subjects will be untouched and the inside stories of many scientific projects will 
be told. 


The tremendous scope of Instrumentation may be seen in the tentative tech- 
nical program listed below: 


MONDAY, September 13, 1954 
9:30 A.M. American Microscopical Society—Session No. 1 (4 papers) 
9:30 A.M. ISA Analytical Clinic 
2:30 P.M. American Microscopical Society—Session No. 2 (4 Papers) 
ISA Analytical Clinic 


TUESDAY, September 14, 1954 

9:00 A.M. American Microscopical Society—Session No. 3 (4 Papers) 

9:30 A.M. ISA Computer Data Handling Instrumentation Session No. 54-1 
(3 Papers) 
ISA Nuclear Radiation Instrumentation Session No. 54-2 (4 Papers) 
ISA Analysis Instrumentation Session No. 54-3 (4 Papers) 
ISA Analytical Clinic 

2:30 P.M. American Microscopical Society Session 4 (4 Papers) 
ISA Nuclear Radiation Instrumentation Session 54-4 (7 Papers) 
ISA Medical Instrumentation Session 54-5 Panel Discussion 4 Speakers 
ISA Computer Data Handling Instrumentation Session 54-6 (5 Papers) 
ISA Analytical Clinic 

8:00 P.M. ISA RP Subcommittee on Instrumentation for Hazardous Locations 
Session No. 54-7 (4 Papers) Panel Discussion 


WEDNESDAY, September 15, 1954 

9:30 A.M. ASM Session No. 1 (2 Papers) 

IRE Session No. 1 (5 Papers) 

ISA Analysis Instrumentation Session No. 54-8 (3 Papers) 

ISA Instrumentation for Production Processes Session 54-9 (3 Papers) 

ISA Education Committee Session 54-10 (3 Papers) 

ISA Medical Instrumentation—Session 54-11 (4 Papers) 

ISA Analytical Clinic 
2.30 P.M. ASME Session No. 2 (2 Papers) 

IRE Session No. 2 (4 Papers) 

ISA Analysis Instrumentation—Session 54-12 (3 Papers) 

ISA Medical Instrumentation—Session 54-13 (4 Papers) 

ISA Education—Subcommittee on Research Symposia 54-14 (4 Papers) 
8:00 P.M. ISA Medical Instrumentation—Session 54-15 (1 Paper) 

ASME Session No. 3 Panel Discussion on Terminology 


THURSDAY, September 16, 1954 

9:30 A.M. ASME Session No. 4 (2 Papers) 

AIP Session No. 1 (4 Papers) 

AIEE Session No. 1 (4 Papers) 

Instrumentation for Production Processes 

Session 54-16 (3 Papers) 
2:30 P.M. ASME Session No. 5 (3 Papers) 

AIP Session No. 2 (3 Papers) 

AIEE Session No. 2 (4 Papers) 

American Society for Photogrammetry, Session #1 

ISA Instrumentation for Instrument Operation and Maintenance 

Session 54-17 (3 Papers) 

(Continued to Page 51) 
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Third Analytical 
Instrument Clinic 


The Clinic, which is scheduled for 
September 13, 14, and 15 will be q 
lecture and demonstration course op 
the latest and most advanced analyti- 
cal instruments. It is planned pri 
marily for the benefit of technicians, 
engineers, physicists, and chemists 
who are using, or contemplate using, 
these instruments, and should be espe 
cially valuable for graduate students 
in chemistry and physics. 


The program outlines for the Gen- 
eral Electric Company’s Ion resonance 
Mass Spectrometer and the Listen 
Becker Instrument Company's Non- 
Dispersion Infra-red Analyzers are list- 
ed below. The programs on the nv 
clear magnetic resonance spectrometer, 
x-ray quantometer, infra-red spectro 
meter, mass spectrometer, and Littrow- 
Echelle spectrograph will appear in fol- 
lowing issues. 


(Continued to Page 52) 








ION RESONANCE Mass _ Spectrometer. 
Front view showing main control panel. 


ISA Journal 
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FRIDAY, September 17, 1954 


9:30 A.M. ASME Session No. 6 (4 Papers) ; ; 
: American Society of Photogrammetry, Session No. 2 
American Chemical Society and Metropolitan Microchemical Society of 
N. Y., Session No. 1 (2 Papers) 
ISA Testing Instrumentation—Noise Measurement Session 54-18 
(3 Papers) 
ISA Analysis Instrumentation—Session 54-19 (3 Papers) 
ISA Instrumentation for Production Processes—Chemical Subcommit- 
tee Session 54-20 (3 Papers) 
ISA Maintenance Clinic 
9:30 P.M. ASME Session No. 7 (6 Papers) 
Microchemical Session No. 2 (3 Papers) 
ISA Maintenance Clinic 
SATURDAY, September 18, 1954 
0 A.M. ISA Maintenance Clinic 
0 P.M. ISA Maintenance Clinic 


SUNDAY, September 19, 1954 
AM. ISA Maintenance Clinic 
P.M. ISA Maintenance Clinic 


MONDAY, September 20, 1954 
9:30 A.M. ISA Instrumentation for Instrument Operation and Maintenance 
Session 54-21 (4 Papers) 
ISA Analysis Instrumentation—Session 54-22 (4 Papers) 
ISA Testing Instrumentation—Strain Measurement—Session 54-23 
(4 Papers) 
ISA Instrumentation for Production Processes—Heating & Ventilating 
Session 54-24 (3 Papers) 
2:30 P.M. ISA Testing Instrumentation—Physical Testing—Machine Instru- 
mentation Session 54-25 (4 Papers) 
ISA Analysis Instrumentation—Session 54-26 (3 Papers) 
ISA Instrumentation for Transportation—Session 54-27 (4 Papers) 
ISA Physical Properties Measurements—Session 54-28 (4 Papers) 


TUESDAY, September 21, 1954 

9:30 A.M. Society for Experimental Stress Analysis (4 Papers) 
ISA Testing Instrumentation in Research & Development (4 Papers) 
ISA Analysis Instrumentation on Industrial pH Measurement Control 
Session 54-30 (4 Papers) 
ISA Instrumentation for Production Processes—Power Subcommittee 
Session 54-31 (3 Papers) 
ISA Metrological Instrumentation Committee and American Meteorol- 
ogical Society—Session 54-32 (4 Papers) 

2:30 P.M. ISA Instrumentation for Testing Session 54-33 (4 Papers 
ISA Analysis Instrumentation Session 54-34 (4 Papers) 
ISA Instrumentation for Transportation Session 54-35 (4 Papers) 
ISA Meteorological Instrumentation and American Meteorological So- 
ciety Session 54-36 (4 Papers) 
Society for Experimental Stress Analysis Session No. 2 (4 Papers) 

7:00 P.M. Society for Experimental Stress Analysis Educational Lectures 


WEDNESDAY, September 22, 1954 
9:30 A.M. ISA Testing Instrumentation—Dynamometry—Session 54-37 (3 Papers) 
ISA Instrumentation for Production Processes—Metals Subcommittee 
Session 54-38 (3 Papers) 
Society for Experimental Stress Analysis Sessions No. 3, 4, and 5 
(8 Papers) and Panel Discussion—Methods of Attacking Research 
Problems 
ISA Technical Division Panel Discussion—Problems on Flight Test 
Instrumentation Session 54-39 
2:30 P.M. ISA Instrumentation for Testing, Vibration Measurements—Session 
54-40 (4 Papers) 
ISA Technical Division Session 54-41 (2 Papers) 
ISA Technical Division—Panel Discussion—Automatic Session 54-42 
7:00 P.M. Society for Experimental Stress Analysis Educational Lectures 


THURSDAY, September 23, 1954 

9:30 AM. ISA Instrumentation for Testing—Flow Measurement—Session 54-43 
(4 Papers) 
Society for Experimental Stress Analysis—Session No. 6 Technical 
Session 
American Institute of Chemical Engineers—Session No. 1 Symposium 
on Instrumentation for Materials Handling. 

2:30 ISA Aeronautical Instrumentation—Session 54-44 

‘30 P.M. ISA Technical Division—Session 54-45 (2 Papers) 
ISA Testing Instrumentation—Oscillography—Session 54-46 (2 Papers) 
Society for Experimental Stress Analysis—Session No. 7 Technical 
Session 
American Institute of Chemical Engineers—Session No.2 
Symposium on Instrumentation for Materials Handling 
ISA Aeronautical Instrumentation No. 54-47 


FRIDAY, September 24, 1954 
ISA Instrumentation for Testing—General Session—Session 54-48 
(4 Papers) 
ISA Technical Division—Session No. 54-49 (2 Papers) Film 
ISA Technical Division—Session No. 54-50 (3 Papers) 


9:30 AM. 
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VISIBILITY 





JERGUSON Series +5 


Reflex Gages 


Give you up to 1914” 


of Clear Visibility 


HE sharp black-white contrast of 

the liquid level against the empty 
space above, in Jerguson Series #5 
Reflex Gages, makes possible highly 
accurate liquid level readings even 
where lighting is poor. 

To give you extra long service, the 
gages are corrosion resistant; and the 
glasses are specially treated with Jer- 
guson Anti-Fouling Compound to give 
clearest visibility over a long period. 

Series #5 Low Pressure Reflex 
Gages are available in sections to give 
you any desired total gage length. 
Materials used are selected to conform 
to or exceed the rigid requirements 
of A.LS.L, A.S.T.M., and/or A.P.L- 
A.S.M.E. specifications, 


You can depend on Jerguson Gages. 
Write today for full information on 
Series #5 Gages, or for help on any 
gage problem. 





Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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Study Tours of Instrument Plants Being 
Arranged for Visiting European Engineers 


Study tours are being arranged for 
visiting European personnel in the 
plants of instrument user companies 
and manufacturers in conjunction with 
the Instrument Society of America 
First International Instrument Con- 
gress and Exposition to be held in 
Philadelphia, September 13-24. 

Dr. H. Bretschneider, Executive Di- 
rector of the Deutsche Gesellschaft Fur 
Chemisches Apparatewesen and Gen- 
eral Secretary of the Foederation Fuer 
Chemie-Ingenieur-Wesen, is planning a 
tour for scientists and engineers from 
the whole of Europe. 

A second study group of German in- 
strument engineers is being arranged 





Third deena Sishitet Clinic 


by Dr. B. Sturm, Instrument Engineer 
of the Leverkusen Plant of the Bayer 
Works, I. G. Farben. Dr. Sturm is 
also the manager of the Normen- 
arbeitsgemeinschaft Fur Mess-Und 
Regeltechnik in der Chemischen In- 
dustrie. 

Walter Meinecke of Dreyer, Rosen- 
kranz and Droop, A. G., is making 
plans for a third study group. De- 
tailed arrangements are being han- 
dled by Gunther Hillenmaier, in charge 
of the Hamburg Office of Trans World 
Airlines, Inc. 

Plans for other study tours are be- 
ing carried out for visitors from Eng- 
land, France, and Italy. 


(Continued from Page 50) 


ION RESONANCE MASS 
SPECTROMETER 


I. Introduction: 
A. Principles of the resonance phen- 
omena utilized 
B. Development of resonance equa- 
tions and discussion of the ac- 
celerating potentials. 


Il. Design Features of the Mechanical 
Components, Inspection and Dis- 
cussion. 

A. Ion resonance tube 
B. Vacuum system 
C. Sample system 


III. Theory and Operation of Electron- 
ic Components 
A. Direct couples amplifier 
B. Oscillator 
C. Emission regulator 
D. Vacuum metering panel 


IV. Operation and Maintenance Dis- 
cussion 


V. Performance Data 


A. Resolution 

B. Sensitivity 

C. Analytical ability 

D. Cracking pattern stability 
E. Examples of applications 


VI. Operation Demonstration 
Non-Dispersion Infra-red Analyzers 


I. Introduction: 


A. Principles of infro-red analyzers 
B. History of the development of 
non-dispersion analyzers 
1) Negative type — development 
of in this country 





a. List of manufacturers 
making this type, with dis- 
tinctive characteristics 

2) Positive type — development 
in Europe 

a. List of current manufac- 
turers with characteristic 
properties. 

C. Characteristic differences and ad- 
vantages of each type. 


II. Typical Performance Possible with 
Non-Dispersion Analyzers. 
A. Maximum sensitivities obtainable 
B. Resolution and_ discrimination 
that have been realized on diffi- 
cult problems. 
C. Stability realized. 


III. Installation Problems 
A. Obtaining representative samples 
B. Sampling time and flows 
C. Filtering and conditioning of 
samples. 


IV. Construction of Liston-Becker 


Analyzer 
A. Sample cells 
B. Optical window materials 
C. “Unitized” construction 
D. Provisions for servicing 


V. Typical Applications 
In addition to the lecture, an oper- 
ating demonstration will be given 
and slides will be used to illustrate 
various points. 


For registration forms and further 
information write to Dr. Axel H. 
Peterson, Mellon Institute, 4400 Fifth 
Avenue, Pittsburgh 13, Pennsylvania. 





SOURCE, CELLS and Detector of the Liston-Becker infra-red analyzer. 
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Measurements Co 
MODEL 82 


STANDARD SIGNAL 
GENERATOR 


20 Cycles to 50 Me. 


FREQUENCY RANGE: 20 cycles to 209 
Ke. in four ranges. 80 Ke. to 50 Me, 
in seven ranges. 

OUTPUT VOLTAGE: 0 to 50 volte anal 
7500 ohms from 20 cycles to 200 
Ke. 0.1 microvolt to 1 volt across 50 
ohms over most of range from 8 
Ke. to 50 Mc. 

MODULATION: Continuously variable 
0 to 50% from 20 cycles to 20 Ke. 
POWER SUPPLY: 117 volts, 50/60 
cycles. 75 watts. 

DIMENSIONS: 15" x 19” x 12" 
Weight, 50 Ibs. 


MEASUREMENTS 
ie] ae] 7 Gale), 


Bekel, Beek, | o NEW 


































































THERMOWEL 


@ Minimize the factors of error in Te 
Instrument Test Procedures 


@ Permit accurate test without r 
tecting element from well 


@ Eliminate the use of separate 
test wells 


@ Reduce the cost of 
Test Procedure 


Write for Bulletin 541 


Two holes are provided 


TRINITY EQUIPMENT CORPORATION 


488 Westfield Ave., East Roselle Park, 





ISA Jownd 



























Sg 7 SRF TSF SES WEFT EE 


Fy 





SFF S882 .F8 





, a 


+E see 

















As ISA members all realize, Society 
activities are expanding and increas- 
It is difficult to keep up to date 
on latest developments, and doubly dif- 
ficult to see them all together as one 
picture and to keep the various parts 
in proper perspective. In line with my 
feeling that the affairs of the Society 
should be frequently and completely 
reported, to the Council and to the 
members, I have thought that it would 
be worth while for me to write a 
short summary of recent events, new 
and continuing problems, and actions 
and plans for continued progress. 
Comments and suggestions will be 
welcomed. 
1 JOURNAL 

The ISA JOURNAL has now had 
several opportunities to speak for itself 
‘and I need not recite again the difficul- 
Wes attending its birth. It is, however, 
Wuite in order to acknowledge the out- 
@anding contributions of Charles W. 
Covey, Chairman of the Publications 
Committee, and Percy Jones, Society 
Manager, in getting the JOURNAL off 
toa fine start. We have received many 
congratulatory letters and comments 
on the ISA JOURNAL and I am sure 
we all share the hope and belief that 
it will fulfill our high expectations as 
atechnical journal of real value to the 
ISA members. 

Adopting the practice of some other 
societies which have excellent journals 
edited by a part-time editor—often a 
uiiversity professor—it appeared pru- 
dent for the ISA to proceed in some- 
what the same fashion. Accordingly, 
We prevailed on Professor R. J. Jeffries, 
Associate Professor of Electrical En- 
gineering at Michigan State College, 
who is Chairman of the ISA Educa- 
tional Committee, to serve as part-time 
Editor. He assumed this position the 
first of February following approval 
by the Executive Board at the Board 
meeting held in St. Petersburg, Florida, 
February 4-5. However, it was recog- 
nized that the work involved in getting 
the magazine properly organized and 
running smoothly might require more 

than this arrangement provided 

for,and the Board therefore authorized 

the employment of a full-time Editor if 
when necessary. 

Professor Jeffries is proceeding with 
“of and enthusiasm to organize the 

‘ departments and _ features 
Which will give our JOURNAL an ap- 

© “personality”. It is already 

that he is being required to de- 
Much more time to this job than 
ined for, because of the enor- 
mous job of organizing and maintain- 
the large number of editorial 
res appropriate to our broad mem- 

P interests. Although it is consid- 

ered possible that a half-time Editor-in- 
might be adequate after the first 
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By W. A. Wildhack 


year’s operation, additional help must 
be obtained soon in technical editing. 
The addition of Mr. Harvey Mitchell to 
the National Office staff as Managing 
Editor, and the reassignment of Mrs. 
Elsey Johnson to the post of Assistant 
Editor, have helped to meet the prob- 
lems of production. This permits Mr. 
Jones to devote more attention to the 
business and advertising management 
of the JOURNAL, and relieves Mr. 
Covey of the extraordinary demands 
which were made upon him, as an 
unpaid Committee Chairman, at the 
first of the year. 

Pursuant to the recommendations of 
the Publications Committee, I ap- 
pointed an Editorial Board, with Edi- 
tor Jeffries as Chairman, and this 
Board met in Washington on April 3 
to discuss all phases of the JOURNAL 
and its future. The results of their 
deliberations and continuing study will 
be reflected in the increased growth 
and value of the JOURNAL. The Edi- 


torial Board approved the plans and 
recommendations of Mr. Jones and 
Professor Jeffries for a September 


“Conventions Issue” which will be dis- 
tributed to all registrants at the 1954 
Congress and Exposition in Philadel- 
phia. 

The budget estimates for 1954, pre- 
sented in September 1953, contem- 
plated that the JOURNAL would start 


President’s Progress Report 


in September 1954 and provided only 
$15,000 for JOURNAL operations in 
1954. Since it was necessary to start 
the JOURNAL in January, it is clear 
that major revisions in this item of 
the budget will be required. By the 
time of the Council meeting in Sep- 
tember, estimates for the 1955 budget 
can be based more realistically on op- 
erating expenses during the first half- 
vear of 1954. The Finance Committee 
will prepare revisions to the 1954 
budget, which the Executive Board will 
recommend for approval by the Coun- 
cil. 

2. FIRST INTERNATIONAL 
INSTRUMENT CONGRESS AND 
EXPOSITION 
Plans for the big Conference and Ex- 
hibit in Philadelphia are developing 
as expected, with approximately 15 
other technical societies or groups 
holding meetings in conjunction with 
the ISA Conference and Exhibit, and 
with more exhibit space continually be- 
ing provided. It appears that there 
will be a fair number of exhibits from 
abroad and that there will also be 
more non-commercial exhibits than in 

previous years. 

At the request of Mr. Ralph Goetz- 
enberger, Chairman of the ISA Gov- 
ernment Relations Committee, I ac- 
companied him to a Hearing of the 
Subcommittee of the House Foreign 


The Executive Board in Session at Pittsburgh 





Members of the ISA Executive Board meeting at National Office, Pittsburgh, Pa., on 


May 8-9. 


of General Relations Division; 


From left: P. V. Jones, Jr., Society Manager; Hanson B. Freeman, in charge 
Vice President; 


Axel H. Peterson, Vice President, 


Operations Division; Porter Hart, Past President; J. T. Vollbrecht, Treasurer; Robert T. 
Sheen, Secretary; William A. Wildhack, President, presiding; Delmas C. Little, Vice 


President, Technical Division, 


Practices Division. 


and Warren Brand, Vice President, 
C. W. Covey, Executive Committee Member and Chairman Pub- 
lications Committee (not shown) attended the meeting after photo was taken. 


Recommended 


From 


right to left, attending the Board session are Howard Hudson, member of the Finance 
Committee, and Professor Robert J. Jeffries, Chairman of the ISA Journal Editorial 


Board and Editor. 

















Affairs Committee and presented a 
statement in support of a bill pre- 
pared and promoted by Exhibit Man- 
ager Rimbach, which would permit the 
President to invite foreign countries 
and the States to attend and partici- 
pate in the First International Instru- 
ment Congress and Exposition. It is 
not certain whether this bill will be 
reported out or passed by the Con- 
gress but if this should happen it 
would provide valuable publicity. A 
companion bill, to permit duty free 
entry of exhibit instruments by foreign 
exhibitors, has not yet reached the 
stage of Hearings. 

A luncheon for representatives of 
foreign embassies and Government 
officials was arranged by Mr. Rimbach 
on April 1 in Washington, to create 
favorable publicity for the Congress 
and Exposition and to get up-to-date 
information in the hands of the tech- 
nical or commercial representatives 
who would most effectively disseminate 
the information in their various coun- 
tries. The luncheon was well attended 
with representatives from more than 
35 countries and the Pan-American 
Union (including two Ambassadors! ) 
We were honored by the presence of 
Dr. A. V. Astin, Director of the Na- 
tional Bureau of Standards, and Dr. 
G. Sunderlin and Dr. Paul Klopsteg 
of the National Science Foundation, as 
well as other Government officials. 

On May 27, just before this para- 
graph was written, officers of the ISA 
and the Philadelphia Host Section held 
a luncheon for a number of the busi- 
ness and industry leaders in the Phil- 
adelphia area to emphasize the special 
and mutual benefits to Philadelphia, 
the Instrument industry and the ISA 
which may be expected from the In- 
ternational Congress and Exposition. 
3. FUTURE CONFERENCES AND 

EXHIBITS 

Plans for the 1955 Conference and 
Exhibit in Los Angeles were tempor- 
arily put in question because it ap- 
peared that the space originally r2- 
served there (the Shrine Auditorium) 
might not be adequate for the number 
of exhibitors now expected. Fortun- 
ately, we understand that the building 


is to be enlarged in time for the 1955 
show; so plans and arrangements for 
a larger Conference and Exhibit can 
now proceed. 


The annual ISA show is now so large 
that relatively few cities and facil- 
ities are adequate for it. I concur 
strongly in the recommendation of the 
Society Structure and Planning Com- 
mittee, that we should sponsor addi- 
tional regional or special meetings, 
with or without exhibits, in other 
cities, to give the maximum service 
to members in sections remote from 
the metropolitan areas. Such meetings 
and exhibits would be valuable to in- 
dustry in these regions, and would add 
to the Society’s membership and effec- 
tiveness. The Society’s function is not 
primarily to make money from con- 
ferences and exhibits but to supply in- 
formation on instrumentation to its 
members, to industry, and to the gen- 
eral public. 


The ISA jointly sponsors, with the 
Institute of Aeronautical Sciences, The 
Institute of Radio Engineers, and the 
American Institute of Electrical En- 
gineers, the National Telemetering 
Conference which was held this year 
in Chicago on May 24 to 26. As last 
year, this had a small exhibit in con- 





nection with the conference and was 
planned to be approximately gelfen 
taining. It was voted to hold this 
ference again in Chicago in j¥ 
although there is a general feeling 
it would be wise thereafter to hg 
in other locations. 

The ISA will also cooperate 
IRE and AIEE in the confereneg: 
Electronic Instrumentation and 
cleonics in Medicine, also to be held jp 
Chicago in October of this year. 

Council delegate and technica] com 
mittee chairmen are urged to take thy 
initiative in presenting plans for sim. 
ilar activities in fields or industries g 
particular interest to them, th 
the Vice-President in charge of the 
Technical Division, Mr. Delmas ¢ 
Little. Mr. Little and Society Manage 
Jones could help to arrange for cog. 
dination of ISA sections and comm 
tees and for cooperation of othe 
groups where necessary. 

Mr. Richard Rimbach, who has hej 
office as Exhibit Manager since i 
founding, recently announced an “9 
tomation” exhibit to be held in Ney 
York in December of this year, and ij 
Chicago in 1955. He will promote an 
manage this exhibit as his own perso. 
al activity. The Executive Board ¢ 

(Continued to Page 56) 












ISA Instrument Maintenance Clinic 
To Be Held at Drexel Institute 


George Ehly, Chairman of the Main- 
tenance Clinic Committee, announces 
that the Sixth ISA Maintenance Clinic 
will convene September 17, 18, and 19 
during the First International Instru- 
ment Congress and Exposition to be 
held in Philadelphia, September 13-24. 


Classes will be held at Drexel Insti- 
tute and will include such subjects as 
Graphic Panel Components 
Liquid Level Instruments 
Flow Meters—Mechanical and 
Electrical 
Area Flow Meters 
Electronic Potentiometers 
Control Valves 


Pneumatic Transmission Systems 
pH and Conductivity 
Combustion Control 

Gas Analysis 

Chemical Feeders 
Self-Operated Controls 


Classes will begin on Friday, Septem 
ber 17 at 1 P.M. The Clinic is open 
members of ISA and cooperating socie 
ties without charge. Non-membey 
may attend for a nominal registration 
fee of $5.00. Pre-registration is t 
quired by those desiring to attend th 
Clinic, please complete the fom 
printed below and return to the 
tional Office of the Instrument Sociey 
of America. 





INSTRUMENT SOCIETY OF AMERICA 


1954 Pre-Conference Instrument Maintenance Clinic 


Application for ADVANCE REGISTRATION 
Drexel Institute, Philadelphia, Pa., September 17, 18, 20, 1954 


Please Prat the information below and return this form to 


P. V. Jones, Manager ISA, 1319 Allegheny Ave., Pittsburgh 33, Pa. = 





Title or By 
Position 








NAME 


ADDRESS 











COMPANY 

































COMPANY ADDRESS te 


















Member of ISA? 


Member of other Societies? 


















I am willing to act as group 


Signature 


leader in taking attendance, making anncuncements, 





etc., for a group of 20 men 











Date - 





NOTE: Registration FREE to ISA and Cooperating Societies. Registration Fee to all others is $5.00 which must accompany applicatiot 
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This series is intended to describe the objectives, organization and programs of the various National Committees of 
the Society. Over four hundred and fifty individuals are currently participating in committee work relating to all 


aspects of the Society’s technical and operational activities. Each National Committee reports to a member of the 
Executive Board who coordinates the programs of several committees and acts as their liaison representative with 
Subsequent issues of ISA JOURNAL will describe the programs and organiza- 


the National Officers of the Society. IRN sc 
Inquiries concerning membership or activities of specific committees may be directed to 


tion of other committees. 
the Chairmen.—Editor. 


The Finance Committee 


The Finance Committee of the In- 
strument Society of America is one of 
the Committees of the Operations Di- 
yision and reports to the Executive 
Board through the Vice President in 
cuarge of that Division. ; 

The Finance Committee is charged 
with the responsibility of preparing the 
budget for the operation of the Society 
aad for making recommendations to 
the Executive Board with respect to 
the financial policies of the Society. 

In order to obtain the information 
needed to develop the budget the 
Finance Committee asks each Society 
Officer, Divisional Chairman, the Ex- 
hibit Manager and Society Manager to 
furnish the Committee with all avail- 
able information and estimates of their 
respective financial requirements for 
the forthcoming year. Explanations 
are required for large or unusual ex- 
penditures. This information is care- 
fully studied and adjusted to fit into 
the overall Society budget submitted 
for Board approval. 

For the past several years the Com- 
mittee has held a two-day meeting in 
May, during which time the details of 
every item of the budget was discussed 
and incorporated into the budget for 
the following year. Despite the fact 
that the Committee had made every 
effort to provide a realistic budget on 
the basis of known facts and antici- 
pated contingencies, the growth of the 
Society and its activities has always 
exceeded anticipations with the result 








that actual income and expenditures 
have always exceeded the budgeted 
amounts. This has not, to date, been 
too serious a situation since actual net 


(Continued to Page 56) 


FRED A. LENNON 
CHAIRMAN FINANCE COMMITTEE 


Fred A. Lennon, Chairman of the Finance 
Committee is President of the Crawford Fitting 
Company of Cleveland, Ohio, and has been 
very active in the 
Instrument Society 
of America for sev- 
eral years. 

He and his Com- 
mittee are charged 
with one of the 
greatest of the re- 
sponsibilities in the 
Society’s operations. 
His understanding 
of the financial as- 
pects of the Society 
is a decided asset in 
the direction of the 
Committee’s work 
and budget studies. 

Mr. Lennon has 
been a member of 
the National Meet- 
ings Committee and 
worked closely with 
the Exhibit Manager in planning the Annual 
Exhibits. In 1952, he was Chairman of the 
Host Committee for the Seventh Annual Con- 
ference and Exhibit held in Cleveland, one of 
the Society’s most profitable exhibits. 

Mr. Lennon called the first meeting of the 
Finance Committee at Pittsburgh on March 18, 
to gather information on which to establish the 
1955 budget. That meeting was attended by 
Dr. Axel H. Peterson, Vice President, J. T. 
Vollbrecht, Treasurer, Dr. Ralph H. Munch 
and Percy V. Jones, Jr., Society Manager. The 
second meeting was held May 6 and 7 at the 
National Office to prepare a preliminary bud- 
get for submission to the Executive Committee 
meeting of May 








FINANCE COMMITTEE meeting at the National Office, May 6-7. (seated left to 

fight) J.T. Volibrecht, Treasurer; Fred A. Lennon, Chairman; Ralph H. Munch and 

» Axel H. Peterson, Vice President of Operations Division. (Standing left to right) 
R. Feeley, Howard W. Hudson and Percy V. Jones, Jr., Society Manager. 
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AXEL H. PETERSON 
VICE PRESIDENT 


Dr. Axel H. Peterson, Vice President in 
charge of the Society’s National Operations 
Division committees, is ex-officio member of 
the Finance Com- 
mittee and reports 
directly to the Na- 
tional President. 

He received his 
B.S. degree in 
Chemistry from the 
University of Flori- 
da in 1939. He 
worked as a chem- 
ist with the U. 8. 
Department of Agri- 
culture, the E. L. du 
Pont de Nemours & 
Co., and the U. 8S. 
Army, Quartermas- 
ter Corps. 

Dr. Peterson spent 
three years in the 
U. S. Navy as an 
Electronics Officer 
and attended the 
Navy Electronics Schools at Princeton Univer- 
sity and Massachusetts Institute of Technology. 
After the war he obtained his M.S. degree 
from Northwestern University and his Ph.D. 
degree from Indiana University. He became 
associated with the Mellon Institute where he 
worked on a Fellowship for the instrumentation 
of the synthetic rubber industry. In January 
1951, he was appointed head of the Mellon 
Institute’s newly formed Department of In- 
strumentation. 

He was recently elected Vice President of 
the Pittsburgh Section. His other society affilia- 
tions are APS, ACS and ASTM. 


— ISA — 


JUSTUS T. VOLLBRECHT 
NATIONAL TREASURER 


Justus T. Vollbrecht, Treasurer, Instrument 
Society of America, is ex-officio member of the 
Finance Committee, and attends all of the 
Committee’s meet- 
ings. He served this 
Committee as _ its 
Chairman for two 
years prior to elec- 
tion as National 
Treasurer. 

He was born in 
Hamilton, Ohio, 
February 9, 1900, 
and received his 
E.E. degree from 
the University of 
Cincinnati, and took 
Post Graduate work 
in Business Admin- 
istration at North- 
western University. 

Mr. Vollbrecht’s 
business career be- 
gan as an engineer 
in the Distribution 
Department of Union Gas & Electric Co., 
Cincinnati. In 1925 he organized the Economy 
Equipment Co., of St. Louis, Mo., repre- 
senting a group of Instrument and Control 
manufacturers. In 1938 he founded the Energy 
Control Corp., New York, and in 1941, the 
Energy Control. Corporation of Philadelphia 
and Baltimore, serving as President of both 
corporations. 

He is a member of the New York Section 
and served as treasurer and chairman of sever- 
al committees. He is a member of the Ameri- 
can Society of Mechanical Engineers, Nation- 
al Association of Power Engineers, and the 
Engineers Clubs of New York and Philadel- 
phia. 
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The Finance Committee 
(Continued from Page 55) 


income has always been in excess of 
the amount budgeted. However, this 
situation is one that requires close con- 
trol, and to that end the Executive 
board has directed the Society Manager 
to report at each Board meeting on any 
budgeted items of income or expendi- 
ture which are likely to exceed the 
anticipated budgeted amounts. In this 
connection the Finance Committee is 
planning to meet several times during 
this year to consider recommendations 
to the Executive Board for any changes 
required in the current budget. 

The Executive Board may accept the 
budget as submitted by the Finance 
Committee or it may recommend re- 
visions or modifications to be included 
in a Board-approved budget which will 
be submitted to the National Council 
for final adoption. 

The financial structure of the Society 
was carefully reviewed several years 
ago by the Finance Committee Chair- 
man, George R. Feeley who, in coopera- 
tion with the Society’s Auditor, John 
A. Hollingsworth, inaugurated the sys- 
tem of accounts and controls presently 
in use. The accounts are segregated 
into five major categories, i.e., Mem- 
bership, Meetings and Conferences, Ex- 
hibit, National Headquarters, and Ad- 
ministration. 

Since the Society started its own 
Journal in January this year, another 
major category is being added to con- 
trol this major activity. 

Under these major budget classifica- 
tions of income and expense are sub- 
divisions of accounts which record in 
detail the specific sources of income or 
nature of the expenditures. These 
subaccounts in turn, are supported by 
appropriate receipts, invoices, vouch- 
ers, etc., which provide a check on 
each item of income and expense. It 
is to be noted that each such item is 
audited by a Certified Public Account- 
ant. 

The Finance Committee has been 
most conscientious in bringing to the 
Executive Board and Council its rec- 
ommendations concerning the Society’s 
financial policy. This function is ex- 
pected to be of increasing import- 
ance as the Society grows and assumes 
an increasingly important position of 
prestige among the technical societies 
of America. 

The 1954 membership of the Finance 
Committee is as follows: Fred A. Len- 
non, Chairman, Ralph H. Munch, How- 
ard W. Hudson, and George R. Feeley. 
Ex-officio members are, J. T. Vollbrecht, 
National Treasurer, and Percy V. 
Jones, Jr., Society Manager. Dr. Axel 
H. Peterson is National Vice Pres*dent 
in charge of the Operations Division. 


— ISA— 


In the field of measurements, an 
outstanding development is an elec- 
tronic gauge that rapidly and inex- 
pensively gives the thickness of all 
types of metallic coatings differing ap- 
preciably in conductivity from the 
base metal without destroying the 
specimen. Numerous advances in the 
field of graphic-panel instrumentation 
were made in that a wide variety of 
instruments, sufficiently small in size, 
are now available for use.—Aruba Sec- 
tion Bulletin. 
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President’s Progress Report (Continued from Page 54) 


its last meeting discussed with Mr. 
Rimbach in some detail his plans and 
activities in connection with this ven- 
ture. While the field of “automation” 
is poorly defined, it seemed that an 
exhibit in this field might be partially 
or even largely “instrumentation” and 
that this exhibit might therefore com- 
pete with the ISA exhibit or tend to 
limit its expansion in the computer, 
data handling, and machine control 
fields. The Board is therefore con- 
sidering carefully the desirability of 





making a change in our 
management arrangements. 

of the Society Structure and p 
Committee, meeting in Washing 
April 2, felt that when char 
exhibit management arrangeme 
made, it would be desirable to 
full time Meetings and Exhibits 
ager on the National Office stg 
similar recommendation was 
a Management Consultant, who 
engaged by the Board to reviep 
phases of the Society’s operations © 


























Historical Committee 


This Committee is actively collecting 
information on the background of in- 
strument activity prior to and leading 
up to the first organizational meeting 
on the subject of a national instrument 
society; the historical facts surround- 
ing the origin of the first meeting, and 
the activities of then-existing local in- 
strument groups around the country. 
The Committee is also compiling. a 
complete source-file on Society activ- 
ities since its formation. This material 
should prove invaluable to future his- 
torians and officers of the Society. 
Eventually, it is hoped to publish a his- 
tory of the Society. 

The following are currently members 
of this Committee: 


= & "eee W. A. Stoeltzing 
PO Oe, The Foxboro Co. 
EET Panellit, Inc. 
R. RB. Peocter................ aches. Pure Oil Co. 
L. M. Susanvy.............. Carnegie Institute 
E. C. Rieger, Chairman 


International Harvester Co. 






Resource Consultants: R. Rima 
Publisher, Instruments Publishing (y, 
M. F. Behar, Editor Instruments an 
Automation; P. V. Jones, Manager 
strument Society of America, 


E. C. RIEGER 

Earl C. Rieger, Chairman of the Historie 
Committee, is Plant Engineer for the Fam 
Tractor Engineering Department of the 5 
national Harvester Company in Chicago, 
connection with instrument work started 
he saw the need ip 1930 for concentrated 
along this line in connection with hig 
then as assistant to the Chief Engineer ig) 
Test and Development Laboratory ¢ 
engine powered products of Harvester, © 
activity grew unti! separate sup 
set up, and is now hardied by R. P, 
as part of the Plant Engineering o: 
Mr. Rieger was graduated from 
Tech (now Illinois Institute of Ted 
in 1922 with a B.A. degree in Mechani 
gineering. He was co-organizer 1 | 
Shoenfeld in the formation of the @ 
Section (then Chicago Society for ‘ 
and Control) in 1940, and was active 
national organization work, being © 
of the second such meeting in Chicago i 
He has also served as chairman of 
stitution and Nominating Committees 
a member of the Rules & Procedures, 
Committee on Instrumentation for 
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Model 14 
Ultra Sensitive 


Hall effects and bridge balances. 





Notable features of Model 14 include a zero stability having a drift of 
less than .005 microvolts per 8 hours, a noise level which approache 
theoretical limitations, and a gain variance of less than 0.3 percent pé 
8 hours. Light weight and dependability are added conveniences. 


Model 14 is an essential tool for the most exacting measurements In sue 
diverse fields as optical pyrometry, cryogenics, precision calorimetty 
molecular weights and applications involving precise measurements 4 


Visit our Infra-Red Gas Analyzer Clinic at the International Instrument Congress 4 
Exposition, Philadelphia, Pa., September 13-21, 1954. r 


Foremost Manufacturer of Infra-Red Gas Analyzers 


—7 LISTON-BECKE 
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D-C AMPLIFIER | 
Lowest Noise Level — 


Highest Zero Stability 


of any commercially available 
Breaker type D-C Amplifier 
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Section Reports Successful Symposium 
el Analysis of Industrial Instrumentation 


Wilmington Section held a very suc- Guests included men from as far 
cessful “Symposium on Dynamic An- away as Georgia, Illinois and Massa- 





eee 








its an alysis of Industrial Instrumentation”, chusetts. About 175 attended the af- 
“2 April 22, at Wilmington. After- ternoon session, 190 at dinner and 
=. and evening sessions were held. about 225 at the evening session. 
: =, oe wena ~ad aie wae The papers were well received by an 
istorigy | available attentive and interested audience. 
- is presented. Henry F. Deuer’s talk was well pre- 
go. Hy 1 € sented and raised several provocative 
ed t points on “How Automatic Can We 
= Get?” In the evening, N. B. Nichols 
rin operated the thermal analog shown in 
the photo below and showed how a fre- 


quency response analysis is performed 
on operating equipment. 


The dinner had two very interesting 
sidelights. National President, Wil- 
liam A. Wildhack addressed the group 
on National ISA activities. Also, 
Wilmington Section President, W. A. 
Crawford, presented 19 diplomas to the 
first group to complete the course on 
“Instrument Electronics” given by 
Wilmington Section during the No- 
vember 1953-April 1954 period. 





Wilmington Section’s educational 
activities include another section on 
“Instrument Electronics” for the 1953- 
1954 season. For 1954-1955, explora- 
tion is currently going forward for a 
course on “Instrument Electronic De- 
sign”, for a review-refresher course on 
mathematics as a pre-requisite to a 
course on “Mathematics of Closed-Loop 
Analysis”’.—J. F. Arbogast. 


DR j. M. MOZLEY, JR., Engineering 
Research Laboratory, E. |. du Pont de 
Nemours & Co., Wilmington, Del., pre- 
siding chairman at afternoon session. 














































ALOG equipment operated by N. B. Nichols, Director of Research, Ray- 
anufacturing Co., Waltham, Mass., during the Wilmington Section Symposium. 
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SECTION CORRESPONDENTS 
are invited to submit Section 
News directly to the Managing 
Editor, National Office. 


DEADLINE is 15th of month 
preceding month of proposed 
publication. Clear glossy photos 
of “action” news are desired. 


Savannah River Section 
Elects Officers for 1954-1955 


The following officers of the Savan- 
nah River Section were elected for the 
year 1954-1955: President, W. M. Ha- 
ton; Vice President, R. L. Lewis; 
Treasurer, G. E. Higgins; Recording 
Secretary, G. Jeffreys; Corresponding 
Secretary, C. A. Whitmore; National 
Delegate, T. K. Conlon. All of the 
above officers are employed by E. I. 
du Pont de Nemours & Co., Inc. 

The June meeting will end the sea- 
son with a dance and buffet supper for 
ISA members and their guests.—L. P. 
Skinner. 

— ISA— 


North Texas Section Holds 
Last Meeting ‘til September 


C. W. Bowden, Chemical Industrial 
Sales Manager of the Brown Instru- 
ment Company of Philadelphia, Pa., 
was the speaker at the North Texas 
Section meeting, May 10, the last ses- 
sion of the current year. 

Mr. Bowden's subject was “New As- 
pects of Cascade Controls.” 

Next meeting of the Section will be 
held in September at a date to be an- 
nounced later.—James B. Newman. 


— ISA— 


Plant Tour Meeting Ends 
Twin City Section Season 


An inspection trip through the 
Northwestern Refining Company’s 
plant at St. Paul Park, May 25, fol- 
lowed by a dinner at Duke’s Restau- 
rant, marked the last get together for 
members of the Twin City Section for 
the 1953-54 season.—John L. Schmidt. 


— ISA— 


Columbus Section Members to 
Tour daiser Aluminum Plant 


A tour of the Kaiser Aluminum and 
Chemical Sales, Inc., plant at Newark, 
Ohio, is scheduled for the Columbus 
Section meeting of June 17. 

Kenneth I. Lea, Battelle Memorial 
Institute was elected President of Col- 
umbus Section at the May 20 meeting. 
Other officers named are, Vice Presi- 
dent, William H. Swarner, Owens- 
Corning Fiberglass Corp.; Secretary, 
Robert W. McPherson, Westinghouse 
Electric Corp.; Treasurer, Benjamin 
B. Gordon, Battelle Memorial Institute, 
and National Delegate, Dr. F. W. At- 
kinson, Owens-Corning Fiberglas Corp. 

J. Homer Winkler, a Technical Ad- 
visor at Battelle, was the after dinner 
speaker at the May meeting held at 
Pomerene Hall, Ohio State University. 
Mr. Winkler’s subject was “Instru- 
mentation in Modern Color Printing.— 
J. A. Hamblin. 
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ROBERT GOETTMAN, Field Enginee 


dite ed 





r of Beckman Instruments, Inc., giving a talk on 


pH Meter Trouble Shooting and Maintenance at a meeting of the Fox River Valley 


Section, Wisconsin Rapids, Wis. 





Scioto Valley Section 
Receives Charter; Elects 
Officers for 1954-55 


Delmas C. Little, National Vice 
President, Chairman of the Technical 
Division and member of the ISA Jour- 
nal Editorial Board presented the new- 
ly organized Scioto Valley Section its 
charter at a meeting held May 3, at the 
First Presbyterian Church, Waverly, 
Ohio. 

Joseph G. Henry, former Secretary 
of the Akron Section was elected 
President. Other officers elected to 
serve with him are, M. D. Lowman, 
Vice President, H. L. Henley, Execu- 
tive Secretary, M. V. Tucker, Corre- 
sponding Secretary, J. Toler, Treasurer 
and A. J. Bloctcky, National Council 
Delegate. All are employed by the 
Goodyear Atomic Corporation. 


From left to right, front row, Mr. Goettman, Bill 
Murray, Irv Vehrs, Bill Laidig, Russ Beppler and Jack Kirst. 
Schneider, Dick Hanneman and Glen Faivre. 


Back row, Jack Price, Gene 


Baltimore Section Ends 
Season with Chalk Talk 


A chalk talk entitled “When a Fel- 
low Needs Control,” featured the sea- 
son’s final meeting for the Baltimore 
Section, May 14, at the Engineers Club 
in Baltimore, Md. 

Phil Putnam, “cartoonist and inci- 
dentally president” of Fluid Controls 
Company, Philadelphia and Baltimore, 
entertained members and their wives 
at the Ladies’ Night and Dinner Meet- 
ing. In addition to his hobby, Mr. 
Putnam has had a wide business, engi- 
neering and sales career.’ He spent 
nine years with the American Radiator 
Company where he received special 
training in thermal engineering at the 
Institute of Thermal Research, Yon- 
kers, N. Y. 

Next meeting of the Baltimore Sec- 
tion will be September 10 at the Engi- 
neers Club, 6 West Fayette St., Balti- 
more.—C. L. White. 
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WILLIAM F. KAYES presenting the gavel of authority to Miss Virginia W. Zugbaum, 


newly elected President of the Northern Indiana Section during the Installation of 


Officers Banquet, May 1. 


Drisner, Carbide and Carbon Co., Sergeant-at-Arms; J. 


Other newly elected officers (left to right): 


Steve A. 
Baum Beckman, Carbide and 


Carbon Co., Secretary; Mr. Kayes, Inland Steel Co., retiring President; Miss Zugbaum, 
U. S. Steel Corp.; James B. Lohr, Askania Regulator Co., Vice President, and Rollie L. 


Gray, Inland Steel Co., Treasurer. 
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Northern Indiana Section 


Installs Woman President 


Miss Virginia Zugbaum, Unite 
States Steel Corporation, js the 
woman to be installed as President 
an Instrument Society of America Sq 
tion. The Northern Indiana 
honored Miss Zugbaum during the Sey 
tion’s Annual banquet for ing 

of 1954-55 officers. She hag Spent 
number of years working with Inst 
ment personnel in Indiana. 

Miss Zugbaum was the only w 
to attend the ISA Maintenance 
at the Eighth National Ingt 
Conference and Exhibit held jn Chi 
cago last year. 

Retiring President, William 
Kayes, Inland Steel Co., officiated g 
the installation of Miss Zugbaum, Vig 
President, James B. Lohr, Aska 
Regulator Co.; Secretary, J. Bay 
Beckman, Carbide & Carbon Chemigk 
Co.; Treasurer, Rollie L. Gray, Inlay 
Steel Co.; and Sergeant-at-Arms, Sig 
A. Drisner, Carbide & Carbon Cha 
cals Co.—E. H. Perry. 

— ISA— 


Lake Charles Section Elects 
Officers for 1954-1955 Season 


The following officers were elects 
to serve the Lake Charles Section i@ 
the coming year: President, Peter} 
Brocato, Mathieson Chemical Corpom 
tion; Vice President, James W. Hae 
Cities Service Refining Corporation 
Treasurer, J. D. Dorsey, Cit-Con # 
Corporation; Secretary and Altern 
Delegate, W. L. Willoughby, Cite 
Service Refining Corporation; De 
gate, R. W. Groendycke, Cities Servi# 
Refining Corporation. 

— ISA— 


Donald E. Haase Elected 
President of Chicago Section 


Donald E. Haase, International Mit 
erals & Chemicals Corporation, @ 
elected President of the Chicago 
tion for the 1954-55 year. Serving Wil 
Mr. Haase will be: Vice Presidents,® 
P. Sunderland, General Meters & Gt 
trols Co.; Arthur Wimpenny, Wese® 
Electric Co.; George R. Kincaid, Bet 
man Instrument Co.; Charles = 
Ament, The Ament Co.; Treasurer, D 
S. Dickey, Murphy & Dickey; N 
Delegate, R. R. Proctor, Pure Oi @ 
Membership Representative, J. 
Simpson, J. R. Simpson & Co.; Bie® 
tive Secretary, F. E. Ertsman, and Pt 
President, Earl S. Bush, Minn 
Honeywell Regulator Co. — B { 
Dickey. 

— ISA— 


Rochester Members Hear 


History of Flow Meters 


Jack Levis of the Fischer & Pom 
Company ably reviewed the 
and present status of variable af@ 
flow meters before 53 members 
guests of the Rochester Section 
Levis also discussed several 
applications of rotameters 42 . 
lined their advantages. F 

The May meeting climaxed te 
son with a social.—David W. St 
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second annual Caribbean Instru- 
Conference sponsored by the 
Section was held April 22, 23 
and 24, in facilities furnished by cour- 
of the Lago Oil & Transport Co., 
Ltd., Aruba, Netherland West Indies. 

This year’s Conference was reported 
ys an outstanding success. Total at- 
tendance for the two evenings of tech- 
nical sessions numbered over a hun- 
dred, including representatives from 
Aruba, Curacao, Venezuela and the 
United States. The Conference was 

by A. S. MacNutt of the Lago 
Oil & Transport Co., Ltd., and the key- 
note address was given by H. Chippen- 
dale, head of Lago’s Technical Service 
Department. 
presented during the two 
evenings of technical sessions were: 

“Controllers” by E. Shipe of the 
Minneapolis-Honeywell Regulator Com- 
pany. 

“Deisobutanizer Fractionating Col- 
umn Control” by J. J. deJong of the 
Curacaosche Petroleum Industrie. 

“Instrumentation” by J. Temple of 
the Foxboro Instrument Company. 


Caribbean Instrument Conference 
An Outstanding Success 


“Automatic Continuous Blending of 
Fuel Oil” by R. C. Busacker (Eco- 
nomics) and M. R. Holly (Instrumen- 
tation) both of the Lago Oil & Trans- 
port Co., Ltd. 

“Control Valves” by M. Douglas of 
the Minneapolis-Honeywell Regulator 
Company. 

“Training of Instrument Mechanics” 
by J. Servaas of the Curacaosche 
Petroleum Industrie Maatschappij, 
Curacao, N. A. 


“Evolution of Watch-Making” by W. 
vander Zwaan of the Sphitzer-Fuhr- 
mann Company, Aruba. 


Following the last evening of techni- 
cal sessions, an informal “Meet the 
Speakers” session was held complete 
with refreshments. 


Conference visitors were entertained 
with daytime tours through the Lago 
Refinery and visits to various inter- 
esting places on the Island. 


A “fish-fry” held at the Lago Colony 
Yacht Club brought the Conference to 
a successful close——George KE. Hart- 
well. 





Sections and Membership 
Member Wichita Speaker 


1. L. Cottrell, Vice Chairman of the 
National Sections and Membership 
Committee of ISA was the after dinner 
speaker at the stag buffet of the 
Wichita Section. ‘“‘Cotty”, associated 
with Flow Measurement Company, is 
a well known figure to ISA members 
for his knowledge and the help he has 
given to the formation of new Sec- 
tions—Louis N. Coz. 


—ISA— 


Attendance Increased At 
Chicago Technical Meeting 


One of the largest crowds to attend 
recent Chicago Section meetings turned 
out for the highly technical subject, 
‘Problems in the Development of 
Electromagnetic Flowmeters.” 

Dr. Eugene Mittelmann, a consulting 
eigineer, gave a very interesting talk 
with slides. He not only discussed 
development problems but covered op- 

characteristics and limitations. 
active discussion period followed. 
—Diamond 8. Dickey. 


— ISA — 


Instructors Needed in Control 
And Measuring Instruments 


The Chicago Section is offering the 
Wportunity to earn extra money to 
alyone desiring to instruct classes in 

entals of measuring instru- 
Ments and control instrumentation 
— Starting in October. For fur- 
information contact T. H. Pierson, 
Products Refining Co., Argo, 
Minois—Diamona 8S. Dickey. 


June 1954 


Northern Indiana Making Plans 
For Future Section Meetings 


Northern Indiana Section has sus- 
pended monthly meetings during the 
summer months. 


President Virginia Zugbaum and of- 
ficers are planning an informative 
series of activities to complete the 
year’s program. The Northern In- 
diana Executive Board is planning to 
increase its membership and are in- 
viting all those interested in Instru- 
mentation to visit Section meetings. 

To make sure that members will be 
interested in ISA over the summer 
months, Northern Indiana members 
are advised to watch for W. A. T. P.— 
E. H. Perry. 


on (GA, <n 


The New Jersey Section proudly an- 
nounces that its membership has hit 
the 420 mark as of January 25. Bou- 
quets go to Membership Chairman 
Harold Miller of the Hammel-Dahl 
Company for his effective organizing 
ability and promotion plans. 








**Look, Junior has been playing with 
your ISA Training Course Outlines.” 








Balancing For 
Mass Production 


“HI-EFF” 


BALANCING 
MACHINES 








FAST!.... 
and ACCURATE! 


FANS 

IMPELLERS 
GRINDING WHEELS 
TIRES 

BRAKE DRUMS 
SHEAVES 

PULLEYS 


MANY OTHER 
APPLICATIONS 


DYNAMOMETERS 
STATIC BALANCERS 
PRECISION DRILLING MACHINES 


TAYLOR DYNAMOMETER 
AND MACHINE COMPANY 


6411 River Parkway 








Dept. 1.S.A., Milwaukee 13, Wis. 
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DEMDRON/PRODUCTS CUT INSTRUMENT TUBING COSTS 





EASY-TO-INSTALL 


INSTRUMENT 


LINE HARNESS&#4<™ 





DEKORON Poly-Cor is a new concept in 
instrument tubing — a lightweight instrument 
line harness that can be strung as easily as 
electric wiring. 


Poly-Cor is composed of color-coded 
polyethylene tubes over which is extruded 
a thick vinyl sheath. This construction 
means instrument lines are completely corro- 
sion proof. Their natural resiliency resists 
hysical damage. Harness composed 
4, 7, 10, 14 or 19 (illustrated) individual 
Imes is available. 

















nitial cost .. . installation . . . corrosion 
resistance . . . maintenance — no tubing 
mpare with patented Dekoron Poly-Cor. 
t Bulletin L-6506. 


Use Dekoron E-Z Tube Fittings. 
Specifically designed for use 
with Poly-Cor or with single- 






line plastic Dekoron “P” Tubing. 


Reh} ‘products 


esearch SAMUEL MOORE & COMPANY + wantua, onto 


research 
service DEKORON PRODUCTS DIVISION 
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: 
DR. BARKLEY TO MANAg 
GENERAL MILLS’ LAB 


Dr. John E. Barkley, former 
physical-chemistry research at 
Research Foundation has joined 
eral Mills’ Minneapolis Researgh 
Development Department as Manage 
of physics and chemistry re 
cording to an announcement } h 
Cledo Brunetti, director. . 


_ He will 
vise appli 
search i 7 7 
cal and chem) 
analysien 
measurem 
applicable to jy 
strumentatin 
for ay 
control of pry 
esses in petm 

ood and 
fields, s 
: specialis 
in the study ¢ 
infrared Ei 
; Dr. Barkley hy 
played an important role in the ints. 
change of knowledge and ideas & 
tween British and American scientish 
Both groups have been experiment 
with the possible military and civiig 
uses of infrared photocells and phot 
conductors. The “Sniperscope” aj 
the “Snooperscope,” perfected in 
cent years, are examples of militay 
applications of extensive reseanh 
with infrared photocells. 

Other experimentation of this typ 
includes the use of infrared photp 
conductors on astronomy, guided mis 
siles, motion pictures sound reprodue 
tion, and aircraft blind landing deview 
Recently, he has been concerned wih 
possibilities of extending the special 
range of infrared photocells. 


A graduate of Kansas State Colley, 
Dr. Barkley attended graduate schol 
at Ohio State. He received his Ph) 
in 1942, after which he worked wil 
Tennessee Valley Authority. 







































— ISA— 


Montgomery R. Shafer 
Recipient of Commerce Awarl 


Montgomery R. Shafer of the 
tional Bureau of Standards has & 
ceived the Department of Comment 
Silver Medal for Meritorious Servit 
The award was made for “im 
original development of methods, ® 
struments, and equipment for de@ 
mining the performance of 
carburetors and fuel control unites) 


Under his direction, and based 
his original design, a unique 
perior flow bench for fuel-controly 
has been developed. Many of the 


features of the prototype beneies 


expected to be adopted for 
equipment of the future. 


— 


You too, can increase your ® 
edge. Many excellent technical 
on instrumentation are publishes 
the INSTRUMENT SOCIETY ® 
AMERICA. Ask the National ¢ 
for a free price list. 
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Helicoid Gages 


The most interesting thing to 
most people — is other people 









il _ Susany, the veteran standard 

lid i the Pittsburgh Section, has | 
N phy} received a long deserved promotion. | 
, | He has been appointed Assistant Man- 
S18 at of Buildings and Grounds at 
emeéti F Carnegie Institute in Pittsburgh. 


— —1sa— | 
utomat John R. Cur- | 
of ran, Boston Sec- 
1 win | tion ISA, was | 
hei | et to the | 
0 e 
othe ion of Di- | 
of Engi- 
pecalt al of the 


ne Hamme!-Dah 

Co, 0 rovi- 
7h dence, Rhode Is- 
eas be land. John is a 
; graduate of 





the Company since 1945, serving most 
li recently as Chief Design Engineer. 


— SA — | ] | 
Robert E. ie the Washington | Flutter Won t Hurt Them * 


iis tye | Section has joined the staff of Whiting | 
Research Laboratories of Standard Oil | 
edms | Company (Indiana). Mr. Higgin had 


ientists, 

menting Northwestern 

civilian and has studied 

phot at M.LT. He 
¥ an has been with | 


HELICOID Gages are designed to withstand many millions of 





ne been associated with the Naval Ord- | pressure pulsations. Flutter and rapid surges have no effect 
re ory eee’ Saver Spring, Mary: | on their accurate performance in long-life service. Tests show 
spectra — ISA — | 75,000,000 cycles at 1200 pulsations per minute without wear. 
Franklin H. Donnell has been ap- | 

-_ pinted Vice President in charge of 1. There are no gears to wear out 
is AD | ing ee pected Engineer Only HELICoID Gages offer this long-lasting gage 
od with Donnell has been with the company for movement. There are no gears, no teeth to wear 

almost 10 years and has a total of 32 ipi i i 

TUE ieckerage, inves teeny es out. Cam wiping action keeps contact points 

ness management and manufacturing clean and smooth. 

snes ‘n is also . ere of 2. Bourdon tubes 

0 tors t 
ation, a a torus Comme won't stretch, leak or crack 

yard _ —? in the electronic com- Bourdon tubes in HELICOID Gages give maximum 
he Ne mt SA— torque and minimum stress to promote greatest 
has} John McCauley of the Wayne County | possible endurance life. Will withstand millions of 
mmee on has joined the Inst Ye- | ; i i i 
SME) periment of MeLoutt, sind Gens — pressure pulsations without stretching, leaking or 





tion, Trenton, Michigan. cracking. 













S1Sa— | HELICOID Gages 
oki CT Lig: oo for Pressure, Vacuum or Compound Service 
tion ISA) re- There are HELICOID Gages for all pressure ranges 
cently an- —with white, black or radiant faces—wall, stem, 
nounced the for- . 
mation of JAR- flush and panel mountings for flangeless cases. 
CO SERVICES. See your distributor today or write for Catalog G-2. 





Bill has a wide 
experience in 
e’e-trical contro! 
and will serve as 
President of the 
new company. | 
JARCO will de- | 
velop, manufac- | 
— and sell in- 
strumentation 
for the Process industries. | 






Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


927 Connecticut Avenue + Bridgeport 2, Connecticut 
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Maintenance and 





Operation 


Conducted by H. A. Hulsberg and J. W. Hutchison 


Protective Housing for Stacked Controllers 





by R. L. Hurley* 


The mounting of stacked controllers 
close to transmitters or control valves 
frequently subjects them to rigorous 
process atmospheric conditions. Vari- 
ous ways to overcome this problem 
have been tried, particularly installa- 
tion of the controller in a protective 
housing. In some instances this has 
been successful, but more often the re- 
sults were found to be unsatisfactory. 

Such attempts to protect controllers 
have resulted in a large variety of pro- 
tective housings designed to suit in- 
dividual plant conditions. 

One possible standard protective 
housing for universal use has been de- 
veloped and is already in use in sev- 
eral newly constructed plants. At least 
one or two older, existing plants have 
started installing them as replacements 
for other less efficient covers. 





The arrangement and compactness 
of the unit is shown in Figure 1. The 
piping in this case was plastic tubing, 
used principally because of its flexi- 
bility. Metallic tubing can be used 
equally well. The cover for the as- 
sembly is shown in Figure 3. It is 
waterproof and may be steel, stainless 
steel, or. plastic. The two lugs inside 
the lip of the cover match the two 
slots in the base-plate and when the 
housif® i< @iven a partial turn, it locks 
to the base-plate and insures that re- 
movak’muspYe intentional. A rubber 





*Instrument Consultant, Engineering Service 
Division, E. I. du Pont de Nemours & Co., 
Wilmington, Del. 
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gasket may be used for additional pro- 
tection if desired. Of course, some 
provision must be made for venting 
the air exhausted by the controller. 

Modifications to accommodate vari- 
ous types of controllers can be readily 
made in the assembly. For example, 
Figure 2 shows it with a Taylor con- 
troller. 

The fittings at the base-plate may be 
the quick-disconnect type, if desired, 
as shown in Figure 1. The advantages 
of using these, with their automatic 
integral shut-off valves, is obvious. 
With them, controllers can be removed 
from the assembly with a minimum of 
labor, and the control loop is auto- 
matically sealed so that manual re- 
mote control can be used without the 
necessity of using hand valves. Fur- 
thermore, the mounting bolts for the 
controller are in slotted openings, 
which also facilitates fast, easy re- 
moval and replacement of controllers. 

The base can be rotated 360° to ac- 
commodate any arrangement of ex- 
ternal piping. The unit is locked in 
place on its support pipe by a lock- 
screw. As shown in the illustrations, 
a manifold on the downstream side of 
the pressure regulator accommodates 
a pressure gage and also provides an 
outlet for another reduced air supply 
if needed. 

Note in Figure 2 that the plastic 
tubing is color-coded. The external 
fittings on the base-plate can be color- 
coded the same way also, which speeds 
replacement and the possibility of 
error occurring during reconnection. 





(The company now prefabricating these hous- 
ing assemblies is the Custom Fab Company, 
4 New Province Road, Westfield, N. J.) 








Capillary Gage Tester’ 
by J. M. Davis? 


The pressure-gage tester shown jy 
Figure 1 affords a convenient method 
of checking or calibrating low pressure 
gages in the range 0-100 psi. The 
method is particularly useful in ¢gp. 
nection with oxygen gages, where the 
usual method of checking on an off 
filled dead weight tester, is undesirable 
because of the hazards inherent 
oily fittings in oxygen systems. 


The tester is essentially a capillary 
tube of about 2 mm bore sealed at one 
end, connected to a pipe cross at the 
other end, and having a mercury drop 
in the capillary. A controlled source 
of pressure is connected to one branch 
of the pipe cross while another re 
ceived the gage or a manifold fora 
group of gages to be tested. 


Experience has shown that the pres 
sure cannot be applied directly from 
most pressure reducers because of their 
poor characteristics at no flow. This 
is avoided by allowing a slight flow 
through a needle valve on the remaib 
ing opening of the pipe cross. The 
unit may be used in any fixed position, 
but is most simply used horizontally. 
The capillary is about 60 inches long 
and has a scale beside it for measuring 
the distance between the sealed end of 
the tube and the mercury drop. Pret 
sure, when applied, drives the mercury 
drop down the tube. The trapped Wr 
ume is inversely proportional to the 
absolute pressure according to Boyles 
law. The tube must contain dry gas. 


The volume is nearly proportional 
to the length, but because of small 
variations in the bore of the capillary 
calibration is necessary. This is # 


complished by introducing a merculy 
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2 cm long into the tube 
=’ a well evacuated, then as 
is released the drop moves 
m the tube. The length of the drop 
at each 2.5 cm interval. 
e the vacuum is completely 
ne drop will be a short dis- 
se from the sealed end of the tube, 
qn order to get readings down to 
end oxygen pressure is applied. 
At a pressure of about 150 psi, when 
the tube is shaken a little the mercury 

to the bottom of the tube and 
the position of the upper end of the 

makes possible a determination 
of the zero volume mark relative to 
the scale. In measuring the length of 
the drop it has been found that some 
agitation must be given the board at 
each interval to keep the meniscuses 
yiform. It is possible that a silicone 
eating would obviate this need. 


The reciprocals of the lengths of the 
drop give numbers in each case pro- 
portional to the cross-sectional area at 
that point. Averaging each succession 
of two gives an average cross-sectional 
area for the increment. Since the in- 
erements are of uniform length (2.5 
qm) the sum of all cross sections be- 
low any point gives a number propor- 
tional to the volume trapped below that 
point. The uncertainty of the length 
measurements may be of the order of 
02 per cent, making the uncertainty 
of the resulting volumetric indexes 
less than that. These numbers (in one 
particular case) were proportionately 
altered so that the number (total 
trapped volume index) at the 150 mm 
mark was 150 and a correction chart 
made on that basis. The error due to 
supercompressibility of the trapped 
air is of the order of 0.3 per cent at 
100 psi while that due to the elasticity 
of the glass can be ignored completely. 


After the above volumetric calibra- 
tion, a further check may be made by 
calibrating the tube against a dead 
weight tester. By teeing in controlled 
air pressure between the capillary and 
the dead weight tester, oil may be 
kept out of the capillary. The two 
calibrations have been found to check 
at all points to within a maximum 
error of about 0.3 per cent. 


The tester unit is to be used in a 
tom where temperature fluctuations 
are not excessive. The barometric 
Pressure is read just before the test 
and an initial reading of the volume 
Made. Sufficient agitation must be 
given the board to neutralize the effect 
of friction of the mercury drop. Pres- 
Sire must be applied gradually at first 
or the —. drop may break. Fol- 

€ pressure steps, a few sec- 
ods should be allowed for temperature 
qualization before reading. 

Ten ying the barometric pressure 
(im psi) by the initial corrected read- 

; the constant into which the 
Me corrected readings are divided 
Bive the absolute pressure, from 
the true gage pressures are ob- 

by subtracting the atmospheric 


eeted short talk given at Instru- 
D. Society of America, Washington, 
C., June 19, 1944. 
ot y seeciat, National Bureau 
Ss, ashington, D.C., now 
Entomologist, U. S. Department of 
“-. Forest Service, Beltsville, 


a June 1954 





























[ 
teem 
. \ AAAS LALARARAAS RARRAAAAAS LAAAALALAO ID 

















TS 


oe 


Pressure calibrator utilizing Boyle's law. 





Figure 1. 








If you are not wearing an ISA em- 
blem lapel button, order one from the 
National Office today. Gold-filled but- 
ton, $2. Gold-plated button, $5. Gold- 
filled tie-clasp with Society emblem 
suspended in the form of a key, $5. 


are welcome. Manuscripts will be re- 
viewed by competent persons in the 
field and edited to adapt to publication 
space and policy. Authors will be 
identified unless otherwise requested. 
—Editor. 


WELCH VACUUM GAUGES 


McLEOD High Vacuum Type 


Tubes can be readily cleaned by direct mechanical op- 
eration where necessary, due to the unique construc- 
tion of large openings directly in line with the capil- 
lary tubes. 


Scale range 30 microns. 

Smallest calibration .005 micron. 
Direct reading logarithmic scale. 
Scales ruled on heavy white celluloid. 














Mounted on all-metal heavy base. 
Complete as shown, but without mercury. 


No. 1453. EACH $235.00 


DUBROVIN Direct Reading Type 


| ECONOMICAL—SIMPLE TO USE 
No. 1453 UNIQUE MAGNIFIED SCALE © 


1451 C. DUBROVIN GAUGE TYPE A table model, 20 mm. 





range, 6 to 1 


scale, without mercury Each, $44.50 
1451 E. DUBROVIN GAUGE TYPE B table model, 20 mm. range, 9 to 1 
scale, without mercury Each, $52.50 
1451 G. DUBROVIN GAUGE TYPE A wall model, 20 mm. range, 6 to 1 
scale, without mercury Each, $44.50 
1451 J. DUBROVIN GAUGE TYPE B wall model, 20 mm. range, 9 to 1 
scale, without mercury Each, $52.50 





W. M. WELCH SCIENTIFIC COMPANY 


Division of W. M. Welch Manufacturing Company 
ESTABLISHED 1880 No. 
1515 Sedgwick St., Dept., ISA, CHICAGO 10, ILL., U.S.A. 


1451C 
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a Ad — - 
INSTRUMENT 
SOCIETY 
OF 


AKRON 
V. J. Horning, 444 Catawba St., Akron, 
Ohio 
Fourth Tuesday, Meeting 8:15 P.M. 
ALBUQUERQUE 


A. Richard Charlton, 1229 Girard Blvd., 
N. E., Albuquerque, New Mexico 
Second Thursday, Meeting at 8:00 P.M. 


ARK-LA-TEX 
Wm. H. Coates, Minneapolis-Honeywell 


Regulator Co., 2737 Linwood Ave., 
Shreveport, La. 


ARUBA 
Nicholaas P. Schindler, P. O. Box 320, 


% Lago Oil & Transport Co. Ltd., 
Aruba, N.W.I. 
First Tuesday, 7:30 P.M., Engr’s Club. 
ATLANTA 
Roy W. Freeman, 27 Clarendon Ave., 
Avondale Estates, Ga. 
Fourth Monday, Dinner Meeting 6:30 
P.M. ODK Banquet Hall, Georgia Tech. 
BALTIMORE 
G. B. Greer, 631 East 36th St., Baltimore 
18, Md., Tel: Chesapeake 6879 
Second Friday, Meeting at 8:30 P.M. 
BATON ROUGE 
Richard S. Yahrmarkt, 1945 Tulip 
Street, Baton Rouge, La. 
First Monday, 7 P.M. 
BIRMINGHAM 
W. B. Sanford, 4143 Huntsville Ave., 
Brighton, Ala. 
BLUE RIDGE 
David C, Moore, Box 425B RFD £ 4, 
Roanoke, Va. 
Last Friday, Recreation Hall, Radford 
Arsenal, Radford, Va. 
BOSTON 
Joseph H. Bertram, 233 Harvard St., 
Brookline 46, Mass. 
Fourth Wednesday, Dinner 6:30 P.M. 
Meeting at 7:30 P.M. 99 Club, 99 State 
St., Boston, Mass. 


CAROLINA PIEDMONT 
Lawrence A. Schafer, % E. I. duPont 


deNemours & Co. Inc., P. O. Drawer A, 
Camden, S. C. 

Second Friday, Dinner at 7:30 P.M. 
Meeting at 8:00 P.M. Coach House. 


CENTRAL ILLINOIS 
Eric B. Bensing, 1710 North Street, 
Peoria, Ill. 
Second Wednesday, 7:30 P. M. 


CENTRAL INDIANA 
J. C. Gruber, 6119 Burlington Ave., 
Indianapolis 20, Ind. 
First Tuesday, Dinner at 7:00 P.M. 


Business Meeting at 8:00 P.M. 
CENTRAL KEYSTONE 
Frederick C. Belsak, 17 Hoffer St., 
Steelton, Pa. 
CENTRAL NEW 'YORK 
Fred Lingel, 712 Summer Ave., Syra- 
cuse,, N. Y. 
Third Monday, Dinner at 6 P.M. Meet- 
ing at 8:00 P.M. 
CENTRAL OHIO VALLEY 
J. C. Dilliner, 813 Winton Ave., Belpre, 
Ohio, Tel: Belpre 87596 
First Tuesday, Dinner at 7:30 P. M., 
Hi-way Grille, Rt. No. 2 
CHARLESTON 
J. A. Rothwell, 310 24th St., Dunbar, 
W. Va. 
First Monday, Dinner at 6:15 P.M. 
Meeting at 8:30 Kanawha Airport. 
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CHICAGO 
Floyd E. Ertsman, Rm. 1420 Fisher 


Bldg., 343 S. Dearborn St., Chicago 4, 
Ill. Tel: WE 9-0686 

First Monday, Dinner at 6:30 P.M., 
Meeting at 8:00 P.M. Builders Club, 
228 N. LaSalle St., Chicago, Ill. 


CINCINNATI 
Richard E, Surkamp, 7347 Richmond 


Avenue, Cincinnati 36, Ohio 
First Monday, Dinner at 6:30 P.M. 
Meeting 8:00 P.M. Engineering Soc. of 
Cinn. 
CLEVELAND 
R. C. Van Hala, % Van Hala Indus- 
trial Co., P. O. Box 2602, Lakewood 7, 
Ohio 
Second Wednesday, Dinner 6:30 P.M., 
Meeting at 8:00 P.M. 


COLUMBUS 
J. A. Hamblin, 3549 Karl Rd., Colum- 
bus, Ohio 


Third Thursday, Meeting at 8:00 P.M. 
Battelle Auditorium. 


CUMBERLAND 
Clyde Babst, 225 Cecelia St., Cumber- 


land, Md. Tel: 583-W 

Fourth Wednesday, Dinner at 6:30 
P. M., Meeting at 8:00 P.M. Ali Ghan 
Shrine Country Club, Baltimore Pike. 


DENVER 
Lloyd O. Timblin, Jr., 937 Pleasant, 


Boulder, Colo. 
No regular scheduled meeting. 
Denver, Science Bldg. Campus. 


DETROIT 
Philip Hill, Minn.-Honeywell Reg. Co., 


13631 Plymouth, Detroit 27, Mich. 
Third Wednesday, Meeting 8:00 P.M. 


EDMONTON 
E. G. McCourtney, % Wells H. Morton 


& Co., Ltd., 10251-106 St., Edmonton, 
Alberta, Canada. 


EASTERN NEW YORK 
Fred A Ludewig, 2042 


Schenectady, N. Y. 
First Tuesday, Meeting at 8:00 P.M. 
Siena College, Loudonville, N. Y. 

FOX RIVER VALLEY 
John R. Redgrave, 109 S. Appleton St., 
Appleton, Wisc. 
First Tuesday, 8:00 P.M. 

HOUSTON 
Glen V. Dorflinger, % Fisher & Porter, 
4511 Kyle Street, Houston, Texas. 
Phone LI-5168. 
Fourth Monday 8 P.M. U. of Houston 
Library Auditorium. 

KALAMAZOO VALLEY 
John M. Perry, “% Arthur B. Sonneborn 
Co., 1322 McKay Tower, Grand Rapids, 
Michigan 
Fourth Wednesday, 8:00 P.M., Din- 
ner at 6:30 P.M. Meeting at Columbia 
Hotel. 


KANSAS CITY 
E. J. Bumsted, 4010 Washington, Kan- 


sas City, Missouri 

First Tuesday, Meeting at 7:30 P.M., 
U. of Kansas City, Science Bldg., Rm 
106. 


LAKE CHARLES 
W. L. Willoughby, 3508 Louisiana Ave., 


Lake Charles, La. 
First Wednesday after last Monday. 
Columbia Southern Recreation Hall. 


LOS ANGELES 
Robert W. Fulwider, 5225 Wilshire 


Blvd., Los Angeles 36, Calif. 
Second Wednesday, Dinner at 6:30 
Meeting at § P.M. 


U. of 


Broadway, 


eae — — 
manuel Malkin, Box 145 Lyndon 
tucky. . 
First Monday, Meeting at 8:00 Py 
Seagram Auditorium. j 
MILWAUKEE 
D. A. Spitz, Froedtert Malting Co., Boy 
712, Milwaukee, Wisc. 
No Regular meeting, Milwaukee Engi. 
neer Society Bldg. 
MONTREAL 
J. R. White, % Canadian Industrigg 
Ltd., P. O. Box 10, Montreal, Queber, 
Canada 
Last Monday of Month, Meeting 8. 
P.M. 
MUSCLE SHOALS 
Frank W. Potter, T.V.A., Wilson Dam, 
Ala. 
First Thursday, Meeting 8:09 PM, 
TVA Chemical Engineering Bldg. 
NEW JERSEY 
Eliot R. Hill, 1125 Kensington Ave, 
Plainfield, N. J. 
First Tuesday, Meeting 8:00 PM, 
Essex House Hotel, Newark, N. J, 
NEW ORLEANS 
H. R. Gilbert, % John H. Gilbert Co, 
2551 Matarrie Rd., New Orleans 20, la 
NEW YORK 
R. A. Hutcheon, 45-65 196th St., Flush 


ing 58, N. Y. Tel: BAyside 9-5439, 
Third Monday, Dinner at 6:00 PM, 
Meeting at 7:30 P.M., Midston Hous, 
38th St. & Madison Ave., New York. 

NIAGARA FRONTIER 
Duran L. Hagler, 214 E. Delavan Ave, 
Buffalo, N. Y., Tel: Elmwood 1258, 
Fourth Monday, Dinner at 6:00 PM 
Meeting at 8:00 P.M., N.Y.S. Technical 
Institute. 

NORTH TEXAS 
M. L. Freudenthal, % Daniel Orifice 
Fitting Company, 826 Fidelity Unio 
Life Bldg., Dallas 1, Texas 

NORTHEAST TENNESSEE 
S. E. Abernathy, % Equipment Sala 
Corp., 341-345 W. Market St., Kings 
port, Tenn. 

NORTHERN CALIFORNIA 
George W. Killian, 3718 Ramsey Court, 
E! Sobrante, Calif. BEacon 4-0523. 
Third Monday, Meeting 8:00 P.M. 


NORTHERN INDIANA 
J. B. Beckman, 7145 Wicker Ave, 


Hammond, Ind. 

Second Tuesday, Meeting at 8:00 PM 
Whiting Community Center, Whiting, 
Ind. 


OAK RIDGE 
John E. Potts, 309 W. Vanderbilt Dr, 


Oak Ridge, Tenn. 
First Wednesday at 7:30 Ridge Recres 
tion Hall. 


OGLETHORPE 
R. A. Coffield, 2219 E. 39th St., Savam 


nah, Ga. 
Second Friday, 8 P.M. Reddy Kilowatt 
Room, Savannah Electric & Power 


PADUCAH 
J. B. Russell, Carbide & Carbon Chem 


cals Co., P. O. Box 748, Paducah, By. 
Tel: 5-6311 Exe. 403 

Second Tuesday Dinner at 6:30 Pil 
Meeting 8:00 P.M. 


PANHANDLE 
Baxter G. Clayton, 1003 Bonham, Am 


rillo, Texas 
Third Tuesday, Dinner at 17:30 PM 
Phillips Grade School Cafeteria, Phik 
lips, Texas. 


PERMIAN BASIN 
W. R. Henry, P. O. Box 1262, Odes 


Texas 
Second Tuesday, Dinner at 8 Pa 
Tel: 2-2813. 


PHILADELPHIA 
William J. Leighton, % Conoflow Com 


2100 Arch St., Philadelphia 3, Ps 
Third Wednesday, Elks Club, 1820 Ar 
St. Dinner at 6:30, Meeting 7:30. 
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PITTSBURGH H. Peterson, Mellon Institute, 
4400 Fifth Ave., Pittsburgh 13, Pa. 
Ma. 1-1100 
Fourth Monday, Dinner at 6:30 P.M., 
Meeting at 8:00 P.M., Roosevelt Hotel 


a S. Robyn, Minneapolis-Honey- 
well Regulator Co., 107 S. E. 7th at 
Ankeny St., Portland 14, Oregon. 
Third Friday. 

Or —_ American Meter Co., 920 
Payne Ave., Erie, Pa. 
Fourth Tuesday, 8:00 P.M. 

voce Plee, 1309 Roberdeau, Richland, 
Wash. Tel: 5-8692. 
Second Wednesday, 7:30 P.M. 

ROCHESTER 
R. C. Schwarz, Jr., 1201 Granite Bldg., 
Rochester 10, New York Tel: Hamilton 
1468 
Fourth Tuesday, Meeting 8 P.M. U. of 
R. Bausch & Lomb Physics Lecture 
Room 109. 

SABINE-NECHES 
L. A. Desormeaux, 203 Pine St., Port 
Neches, Texas 
Fourth Tuesday, Meeting at 7:30 P.M., 
Orange County Court House, Orange, 
Texas 

SARNIA 
L. J. Hall, 730 Talfourd St., Sarnia, 
Ont., Canada, Tel: Edgewater 7-2258. 
Fourth Monday 8:00 P.M. YM-YWCA 


SAVANNAH RIVER 
F. D. Reed, 516 Goldman St., North 
Augusta, South Carolina 
Second Wednesday, Dinner at 7:30. 
North Augusta Legion Post. 


SCIOTO VALLEY 
H. L. Henley, 403 Gordon Ave., Wav- 
erly, Ohio. 
First Monday, Dinner Meeting at 6 P.M. 
Waverly First Presbyterian Church, 
Waverly, Ohio. 
SEATTLE 
Frank S. Melder, 2439 76th N. E. Belle- 
vue, Washington 
Second Friday, University of Washing- 
ton, Guggenheim Hall 7:30 P.M. 
SOUTH TEXAS 
Homer C. Givens, P. O. Box 637, Fal- 
furrias, Texas Tel: 202 
First Thursday, Engineers Club. 
ST. LOUIS 
W. G. Lee, 6935 Ravenscroft Drive, St. 
Louis, Mo. 
First Wednesday After First Monday, 
Meeting at 8 P.M. 
TAMPA BAY 
George W. Marshall, 6925 8th Ave. No., 
St. Petersburg, Fla. 
TOLEDO 
Warren G. Myers, 2257 Upton Ave., 
Toledo 6, Ohio 
Third Tuesday, 8 P.M. Edison Service 
Bldg., W. Delaware Ave., Toledo, Ohio 
TORONTO 
John W. Huether, 311 Sutherland Dr., 
Leaside, Ontario, Canada Tel: HU- 
7114 
Fourth Thursday, Meeting at 8 P.M. 
TULLAHOMA 
Mack R. Mulkey, P. O. Box 492, Tulla- 
homa, Tenn. Tel: 636 
First Tuesday, Meeting at 7:30 P.M. 
TULSA 
G. R. MeDannold, 220 N. Boston, Tulsa, 
Okla. 
First Monday, Meeting at 7:30 P.M. 
WIN CiTiEs 
John L. Schmidt, 1879 University Ave., 
St. Paul 4, Minn., Tel: Dr 0064 
Dinner at 6:30 P.M., Meeting 7:30 P.M. 


June 1954 





WASHINGTON 
Dr. Alfred Henley, American Instru- 


ment Co., 8030 Georgia Avenue, Silver 
Spring, Md. 

Third Monday, Potomac Electric Power 
Co., Auditorium, 10th & E Sts., N. W., 
8 P.M. 


WAYNE COUNTY 
Clarence Ellison, 2443 15th St., Wyan- 


dotte, Mich., Tel: Avenue 2-4178 
Second Monday, Casadei’s, 400 S. Fort 
St., Detroit, Mich. 8:00 P.M. 
WICHITA 
J. W. Rieg, Koch Engineering Co., 123 
S. Charles, Wichita 12, Kan. 
Third Thursday, 8 P.M., Scientific Bldg. 
WILMINGTON 
John Humphrey, Taylor Instrument 
Companies, R. D. No. 2, Lansdale, Pa. 
Third Tuesday, “Hunt Room”, Hote) 
Rodney, Wilmington, Del., Dinner 6:30. 
P.M. Meeting 8 P.M. 
- SA — 


A COMPLETE automatic railroad 
yard in Germany controls the opera- 
tion of all trains electrically, doing 
away with signalmen and train dis- 
patches. 

—ISA— 

MODERATE quantities of magne- 
tite, from which iron can be recovered 
with a magnetic process, have been 
found on several Puerto Rican beaches. 

—ISsSA— 

THAT FIRST hydrogen blast, trig- 
gered at Eniwetok, obliterated the test 
isle and gouged a crater in the sea 
bottom a mile across and 175 feet deep 
at the center. Chairman W. Sterling 
Cole, said such a weapon, exploded 
over a city, would destroy everything 
in an area six miles wide. 


NOW YOU CAN ORDER | 
PRECISION RECORDING CHARTS 


MORE EFFICIENTLY ! 


e Any of 8000 different roll and dial charts 
available from one source. 


Here’s a practical service used by over 
2000 large and small instrument users. What- 
ever the makes of instruments in their pro- 
cesses, they receive all their chart needs 


from Technical. 


Your company. too, can experience the 
same economies in ordering. delivery. stock- 
ing and chart costs ... by ordering from 4 
Technical. Chart precision and high quality y 
result from Technical’s exclusive specializa- 


tion in chart making. 


Technical provides “Special” Charts for any 
new instrument or chart idea you have. Com- 
plete catalog of services and charts available 


-.. Write today. 





188 VAN RENSSELAER ST. 


New Jersey Members Make 
Plant Inspection Tour 


Members of the New Jersey Section 
were guests of P. Ballantine & Sons on 
an inspection tour of their Newark 
brewery. A buffet dinner was served 
prior to the tour on Junel. * 


Members heard the story of h@® beer 
and ale have come down through the 
ages essentially unchanged, but how 
modern men have learned to guide the 
age-old natural processes with greater 
skill, so that today a beverage of uni- 
form and consistent quality is enjoyed. 


First hand observation was made of 
the facilities of the brewery which has 
an annual production capacity of more 
than 155 million gallons with a peak 
daily production rate of more than 
744,000 gallons. It takes 12 to 14 rail- 
road freight cars per day to supply the 
grain. In addition to facilities to 
handle 165 rail freight cars, at the 
same time Ballantine can load up to 
260 tractor trailers daily. The power 
plants have a steam generating capac- 
ity of 100,000 pounds per hour. A most 
important utility is refrigeration and 
the installed capacity is equivalent to 
3,300 tons of ice per day. Electrical 
consumption is approximately 55,000 
kilowatt hours daily. 


Upon completion of the tour, mem- 
bers held an informal discussion and 
exchanged ideas on instruments and 
automatic controls and their applica- 
tions to the brewing industry.—W. H. 
Shellenberger. 
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Nationally Represented by TECHNICAL SALES CORPORATION, 16599 Meyers Road 
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JUNE, 1954 


American Society for Quality Control, 8th 
National Convention, St. Louis, Missouri. For 
information write, Paul K. Leatherman, Lam- 
bert Pharmacal Co., St. Louis, Missouri. June 
9-12. 
Instrument Society of America, National Edu- 
cation Committee and American Society for 
Engineering Education, University of Illinois; 
Co-sponsored symposium on Instrumentation 
Education. For reservation and registration 
write Prof. G. R. Peirce, Department Electrical 
Engineering, University of Illinois, Urbana, 
Ill. June 12. 
American Society for Testing Material, Annual 
Meeting, Photographic Exhibit and Exhibit of 
Testing Apparatus and Laboratory Supplies, 
Chicago, Illinois, Hotels Sherman and Morri- 
son. For information write, R. J. Painter, 
Exec. Secretary, 1916 Race St., Philadelphia, 
Pennsylvania. June 13-18. 
American Society of Mechanical Engineers, Oi! 
and Gas Power Conference, Kansas City, 
Missouri, Hotel Muehlebach. For information 
te, O. B. Schier, II, Meetings Manager, 
Meetings Department, 29 West 39th Street, 
New York 18, N. Y. June 14-17. 
American Society for Engineering Education, 
Annual Meeting, Urbana, Illinois, University of 
Illinois. For information write, Miss Marion 
Strohm, Editorial Secretary, ASEE, North- 
——— University, Evanston, Illinois. June 
14-18. 
American Society of Civil Engineers, Atlantic 
City Convention, Atlantic City, New Jersey, 
Chalfonte-Haddon Hall. For information 
write, Don P. Reynolds, Assistant Secretary, 
a 39th St. New York 18, N. Y. June 
14-19. 
American Society of Agricultural Engineers, 
47th Annual Meeting, Minneapolis, Minnesota, 
University of Minnesota. For information 
write, Frank B. Lanham, Secretary, St. Joseph, 
Michigan. June 20-23. 
American Society of Mechanical Engineers, 
Semi-Annual Meeting, Pittsburgh, Pennsylvan- 
ia, Hotel William Penn. For information write, 
O. B. Schier, II, Meetings Manager, 29 West 
39th St., New York 18, N. Y. June 20-24. 


American Institute of Chemical Engineers Na- 
tional Meeting, Ann Arbor, Michigan, Univer- 
sity of Michigan. For information write, R. 
R. White, General Chairman, University of 
Michigan, 2028 East Engineering Building, Ann 
Arbor, Michigan. June 20-25. 


American Institute of Electrical Engineers, 
Summer and Pacific General Meeting, Los 
Angeles, California. For information write, 
Headquarters, 33 West 39th St., New York 18, 
N. Y. June 21-25. 


Acoustical Society of America, Semi-Annual 
Meeting, New York City. For information 
write, Wallace Waterfall, Secretary, 57 East 
55th St., New York 22, N. Y. June 22-26. 


American Helicopter Society, Tenth Annual 
Meeting, Washington, D. C., Mayflower Hotel. 
For information write, Harry M. Lounsbury, 
Executive Secretary, 2 East 64th St., New 
York 21, N. Y. June 24-26. 


American Society of Heating and Ventilating 
Engineers, Semi-Annual Meeting, Swampscott, 
Massachusetts, New Ocean House. For in- 
formation write, David T. Donovan, Assistant 
Secretary, 62 Worth Street, New York 13, 
New York. June 28-30. 


American Physical Society, Minneapolis, Min- 
nesota. For information write, K. K. Darrow, 
Columbia University, New York 27, N. Y. 
June 28-30. 


JULY, 1954 


American Physical Society, Seattle, Washing- 
ton. For information write, K. K. Darrow, 
Columbia University, New York 27, N. Y. 
July 7-10. 


American Society of Refrigerating Engineers, 
4ist Semi-Annual Meeting, Seattle, Washing- 
ton, Hotel Olympic. For information write, 
Julia I. Szabo, Assistant to the Secretary, 40 
West 40th Street, New York 18, N. Y. July 
11-14. 


JULY 


Gordon Research Conference on Inst; 
tion, Colby Junior College, New Londe 
Hampshire. Limited attendance, Spo 
American Association for the Advancem 
Science. Apply to Dr. George W, PB 
rector, Gordon Research Confe 
versity of Rhode Island, Kingston, RL 
26-30. 


AUGUST, 1954 q 


Society of Automotive Enginee f 
Meeting, Los Angeles, Calif., "Tio 
For information write, W. W. Milne, 
Manager, Meetings Division, 29 West 
New York 18, N. Y. August 16-18, 
Western Packaging and Materials 
Exposition, San Francisco, Calif., Civic | 
torium. For information write, Clapp 
Poliak, Inc., 341 Madison Avenue, 

17, N. Y. August 17-19. 

West Virginia University 14th 

Gas Measurement Short Course, 
Mines, Morgantown, West Virginia, 
further information contact Professor 
Tanna, University Faculty at 
August 23-25. 

Western Electronic Show and 

Angeles, California, Pan Pacific / 
For information write, Mal Mobley, 
ness Manager, 344 North LaBrea A 
Angeles 36, Calif. August 25-27, 


SEPTEMBER, 1954 


Symposium on Nuclear Physics in 
Education, Northwestern University. Op 
Physics and Engineering Educators; 
ance limited to 150. Sponsored by 
Society for Engineering Education, 
Institute of Physics, National Science F 
tion, Northwestern University. 
registration required. Write: 

Young, Technical Institute, Nort 
versity, Evanston, Ill. Sept. 7-11, 





Please check data in this 
for accuracy; kindly send in 
meeting notices, missing inf 
and corrections not later than July 
for inclusion in August 1954 issue, 

It is suggested that groups r 
special conferences, symposia, or 
hibits of interest to ISA 
forward information con 
and dates early in their planning, 
that ISA National Headquarters 
oat in preventing undesirable 
icts 


Please forward information to P, 
Jones, Jr., Society Manager, 
ment Society of America, 1319 
heny Avenue, Pittsburgh 33, Pa. 
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